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ABSTRACT 
 
Eating Pathology, Supplement Use, and Nutrition Knowledge in  
Collegiate Athletes  
 
by 
 
Holly Beth LaPota 
 
Dr. Cortney S. Warren, Examination Committee Chair 
Associate Professor of Psychology 
University of Nevada, Las Vegas 
 
 
Eating pathology (e.g., body dissatisfaction, binge eating, purging, restrictive eating) and 
substance use (e.g., dietary supplements, legal and illegal drugs) proliferate university 
settings in the United States. Within university settings, athletes appear to be at 
particularly high risk for eating pathology and supplement use due to the external 
pressures to be attractive, the need to perform at optimal levels, and the specific 
characteristics of sports in which they participate. Furthermore, the degree to which 
athletes understand what constitutes healthy eating and exercise habits is understudied 
and may relate to eating pathology and supplement use. To build on existing research, the 
overarching purpose of this study was to explore eating pathology, supplement use, and 
nutrition knowledge in a large sample of male and female Division I athletes. 
Specifically, I examined 1) base rates and the strength of the relationships between eating 
pathology, supplement use, level of nutrition knowledge, and the source of nutrition 
knowledge; 2) differences in base-rates of the aforementioned variables by sex and sport; 
and 3) differences in the strength of the relationships by sex. Results indicated that, for 
the sample as a whole, greater ideal-actual weight discrepancy was associated with using 
less consumable supplements, more muscle-building supplements and less nutrition 
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knowledge; and more nutrition knowledge was associated with using more consumable 
supplements (e.g., energy bars, sport drinks). For men, greater ideal-actual weight 
discrepancy was associated with more overall eating pathology; more overall eating 
pathology was associated with using more total, weight loss/fat burning, and muscle-
building supplements; more nutrition knowledge was associated with using more total, 
consumable, and muscle-building supplements. For women, greater ideal-actual weight 
discrepancy was associated with more eating pathology and using less consumable 
supplements; more eating pathology was associated with using more weight loss/fat 
burning supplements; and more nutrition knowledge was associated with the using more 
consumable supplements. Surprisingly, ideal-actual weight discrepancy was not 
associated with supplement use regardless of sex. Mean levels of ideal-actual weight 
discrepancy, supplement use, and nutrition knowledge also differed by sex such that 
women wanted to weigh less and had more nutrition knowledge than men. Conversely, 
men wanted to weigh more, and used more total and muscle-building supplements. There 
were no sex differences in the use of any other supplements, including weight-loss fat 
burning supplements. When examined by sport and sex, both male and female soccer 
athletes were more satisfied with their body than men and women playing other sports 
(respectively). For men, football athletes had less nutrition knowledge than other male 
athletes. Interestingly, there were no differences in supplement use for men’s sports. For 
women, softball athletes reported more ideal-actual weight discrepancy than women who 
participated in diving/swimming or dance; basketball athletes used more muscle-building 
supplements than women who participated in soccer, cheerleading, volleyball, track, 
diving/swimming, softball, and dance; cheerleaders had less nutrition knowledge than 
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women participating in soccer; basketball athletes had less nutrition knowledge than 
women who participated in soccer, volleyball, track, diving/swimming, and softball; and 
dancers had less nutrition knowledge than women who participated in soccer and 
diving/swimming. Overall, these results suggest that, regardless of sex, athletes consume 
large quantities of supplements, report widespread ideal-actual weight discrepancy, and 
lack basic nutrition knowledge. Given that supplement use in athletes can have a number 
of negative consequences (e.g., loss of eligibility, deleterious health effects, and loss of 
fan popularity) and inadequate nutritional knowledge can exacerbate unhealthy eating 
and exercise behaviors, future research should explore methods of improving access to 
accurate information and reporting procedures to limit the negative consequences of 
dietary supplementation.
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CHAPTER 1 
INTRODUCTION 
Eating pathology (e.g., body dissatisfaction, binge eating, purging, restrictive eating) 
and substance use (e.g., dietary supplements, legal and illegal drugs) proliferate high 
school and university settings in the United States (APA, 2000; Schwitzer, Bergholz, 
Dore, & Salimi, 1998). With regards to eating pathology, a recent study of 186 college 
women found that about half engaged in disordered eating behaviors (e.g., binge eating, 
purging, laxative/diuretic use, fasting, excessive exercise) at least one time per week 
(Berg, Frazier, & Sherr, 2009). Similarly, in a sample of 5,173 non-overweight 
adolescent females, 85% reported engaging in behaviors aimed at weight control and 
29% had a distorted body image (Liechty, 2010). With regards to substance use 
(including legal and illegal drugs), a nationally representative study of 2,000 college 
students suggested that 23% of full-time college students meet criteria for a substance 
related disorder (Califano et al., 2007).  
In addition to being rampant in high school and college settings, eating pathology and 
substance abuse are highly comorbid conditions. For example, in a review of the 
literature, Greenfield, Back, Lawson, and Brady (2010) found that 40% of individuals 
with a lifetime eating disorder also had a substance use disorder. Similarly, in a sample of 
2,436 inpatients with a primary diagnosis of an eating disorder, 97% were diagnosed with 
one or more additional Axis I disorders, with 22% meeting criteria for a substance use 
disorder (Blinder, Cumella, & Sanathara, 2006). Rates of comorbid eating pathology and 
substance abuse are so high that most addiction treatment programs screen for eating 
pathology. For example, in a sample of 351 addiction treatment programs, over half 
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reported screening for eating disorders during their intake assessment (Gordon et al., 
2008). Despite the high number of programs screening for comorbid eating disorders, 
only 48% of the treatment programs sampled admitted patients with low-severity co-
occurring eating disorders; less than 30% admitted individuals with co-occurring eating 
disorders regardless of eating disorder severity; and only 17% admitted and provided 
treatment for eating disorders during substance abuse treatment (Gordon et al.). Taken as 
a whole, individuals who struggle with eating pathology are more likely to struggle with 
substance abuse and vice versa but are unlikely to be treated for both issues concurrently.  
Within high school and university settings, one population at particular risk for 
developing eating pathology and substance abuse is competitive athletes (Holm-Denoma, 
Scaringi, Gordon, Van Orden, & Joiner, 2009; Ford, 2007b). Theoretically, this is 
because athletes are under extreme pressure from themselves, coaches, and significant 
others to improve their athletic performance (Galli & Reel, 2009; Muller, Gorrow, & 
Schneider, 2009; Muscat & Long, 2008). In addition to risk factors related to developing 
eating pathology and substance use in general (e.g., developmental stage, age), the 
consequences of not performing to standard include loss of funding, shame, removal from 
starting roles, heightened pressure from coaching staff, and embarrassment (Galli & Reel; 
Mellalieu, Neil, Hanton, & Fletcher, 2009).  
Given the pressure, athletes are constantly searching for ways to enhance 
performance, which often includes the use of legal supplements/vitamins or illegal drugs 
(e.g., steroids, stimulants) (Pramukova, Szabadosova, & Soltesova, 2011). In a recent 
study examining eating pathology in 204 female collegiate athletes, for example, 
approximately half were dissatisfied with their current weight and approximately 88% 
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believed they were overweight (Greenleaf, Petrie, Carter, & Reel, 2009). In a sample of 
236 collegiate athletes from 8 universities in the Big 10 Conference, 88% reported using 
at least one nutritional supplement and over half reported using two or more (Burns, 
Schiller, Merrick, & Wolf, 2004). Similarly, in a study of 451 varsity and intramural 
collegiate athletes, 99% of women and 42% of men reported taking dietary supplements 
(Muller et al.).  
Collegiate athletes also engage in binge drinking and misuse of prescription drugs 
more frequently than collegiate non-athletes (Ford, 2007b; Ford, 2008). However, rates 
of illicit drug use appear to vary depending on drug class. For example, in a sample of 
392 varsity collegiate athletes and 504 non-athletes, Yusko and colleagues (2008) found 
that male athletes reported using the following substances more frequently than male 
non-athletes: banned performance enhancing drugs (18% compared to 8%); nutritional 
supplements (57% compared to 41%); and smokeless tobacco (41% compared to 17%) 
(Yusko, Buckman, White, & Pandina, 2008). Similarly, for female athletes, the use of 
nutritional supplements was more frequent among athletes than non-athletes (22% 
compared to 14%)  (Yusko et al.).  
Within athletes, one key factor in determining base-rates of eating pathology and 
substance use in collegiate samples is sex. In the general population, rates of disordered 
eating are often higher in women than men (Hoerr, Bokram, Lugo, Bivins, & Keast, 
2002) and rates of substance abuse are often higher in men than women (Califano et al., 
2007; Ford, 2007a). For example, a large-scale study that included 5,740 participants 
from 152 public, private, and parochial high schools across 34 states found that 
approximately 15% of girls reported symptoms consistent with eating disorders (i.e., 
  
 
4  
above a score of 20 on the Eating Attitudes Test – 26; EAT-26; Garner & Garfinkel, 
1979; Garner, Olmstead, Bohr, & Garfinkel, 1982) compared to 4% of boys (Austin et 
al., 2008). Girls within this study were also more likely than boys to report vomiting to 
control their weight (12% compared to 4%), engaging in disordered eating or weight 
control (25% compared to 11%), and receiving treatment for an eating disorder (4% 
compared to 1%). With regards to substance abuse, a nationally representative study 
conducted by the Center on Addiction and Substance Abuse at Columbia University that 
included 2,000 college students found that approximately 41% of men reported using 
illicit drugs within the past year compared to 34% of women (Califano et al.).  
Although sex differences in athletes are generally less differentiated than in the 
general public, male athletes generally report less eating pathology than female athletes 
and higher rates of eating pathology than male non-athletes (Byrne & McLean, 2001). In 
a sample of 1,445 male and female collegiate athletes, symptoms of binge eating disorder 
(BED) were present in 23% of female athletes compared to 12% of male athletes 
(Johnson, Powers, & Dick, 1999). Further, 35% of female athletes compared to 10% of 
male athletes were considered at risk for developing AN whereas 38% of female and 38% 
of male athletes were identified as at risk for developing BN. Similarly, in a study 
examining body dissatisfaction in 60 exercisers (i.e., 30 weightlifters and 30 runners) 
compared to 30 non-exercisers, female runners and female non-exercisers reported more 
body dissatisfaction than male runners and male non-exercisers (Pasman & Thompson, 
1988). However, within males, exercisers (i.e., weightlifters and runners) were more 
dissatisfied with their body than non-exercisers (Pasman & Thompson).  
  
 
5  
A second key factor that appears to influence eating pathology and substance use is 
the type of sport in which one participates (Crissey & Honea, 2006; Picard, 1999). 
Specifically, students participating in sports that emphasize leanness and low body 
weight are at the highest risk for eating pathology (Holm-Denoma et al., 2009; Picard; 
Sundgot-Borgen & Torstveit, 2010). A nationally representative sample of 7,214 
adolescents found that girls engaging in stereotypically masculine sports (i.e., basketball, 
field hockey, football, ice hockey, soccer, track and field, and wrestling) were less likely 
to perceive themselves as overweight and were less likely to diet than girls participating 
in stereotypically feminine sports (i.e., cheerleading/dance, swimming, tennis, and 
volleyball) (Crissey & Honea). In a sample of 109 female collegiate athletes, women 
participating in Division I athletics were at a higher risk for disordered eating than 
women participating in Division III athletics (Picard).  
Furthermore, with regard to substance abuse, men participating in hockey, baseball, 
track, and soccer have been identified as more likely to binge drink than other male 
athletes. For example, in a large sample of 14,000 athletes from 119 universities in 39 
states, Ford (2007a) found that men participating in basketball, hockey, and track were 
more likely than other male athletes to report marijuana use. Additionally, men 
participating in basketball and track reported more illicit drug use than other male 
athletes (Ford, 2007a). For women, those participating in soccer were more likely to 
report binge drinking, marijuana use, and use of any other illicit drug than other female 
athletes whereas women participating in track and swimming were less likely to report 
binge drinking, marijuana use, and use of other illicit drugs than other female athletes 
(Ford, 2007a). 
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Understanding eating pathology and substance use in collegiate populations is critical 
because substances can have harmful consequences to performance, physical health, and 
psychological well-being. While examining illicit substance use in collegiate populations 
is of great interest, there are a number of concerns with assessing illicit substance use in 
athletic populations. The NCAA issues strict consequences, including the loss of 
eligibility for play and in repeat offenders, permanent ineligibility (NCAA, 2012). The 
aforementioned consequences often result in athletes under-reporting their intake of illicit 
substance and empirical research relying on self-reported illicit substance use rather than 
objective substance use methods (i.e., toxicology reports) has significantly validity 
concerns. Further, empirical research is difficult because researchers must balance the 
knowledge of illicit substance use in athletes and the potential harm that could come to 
the athletes as a result of such use (Kanayama, Hudson, & Pope, 2008) and there are 
ethical concerns for stigmatization of participants (Striley, 2011). Additionally, admitting 
to drug use can affect the reputation of the athlete and school. For example, a study of 
Norwegian sport fans found that fans were in clear opposition of illicit substance use 
(including anabolic steroids) whereas fans held positive attitudes regarding the use of 
dietary supplements by Norwegian athletes (Solberg, Hanstad, & Thoring, 2010). A 
qualitative study interviewing athletes who admitted to sports doping found that being 
viewed as a “cheater” was the greatest deterent to future performance enhancing 
substance use (Kirby, Moran, & Guerin, 2011).  
Given the highly aversive consequences to athletes who use or are caught using 
drugs, athletes may be more likely to use and honestly report using substances that 
improve performance but are legal, such as dietary supplements. While the NCAA does 
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not explicitly ban dietary supplements, the organization warns athletes of the use of 
dietary supplements, as they are often poorly regulated and may contain substances that 
are banned by the NCAA. For example, supplement use may also be associated with 
dehydration, gout, liver damage, kidney damage, calcium loss, and gastrointestinal 
effects (Beltz & Doering, 1993) and higher illicit substance use (Stephens & Olsen, 2001; 
Yussman, Wilson, & Klein, 2006). In a sample of 2,407 adolescents from 32 schools in 
New York, students who reported using herbal supplements had higher rates of drug use 
than students not reporting supplement use in every drug category surveyed (alcohol, 
tobacco, marijuana, hallucinogens, inhalants, cocaine, methamphetamine, steroids, 
heroin, and IV drugs; Yussman et al.). However, when using supplements, knowledge of 
their effectiveness or other nutritional requirements may be absent (Burns et al., 2004; 
Dascombe, Karunaratna, Cartoon, Fergie, & Goodman, 2010). 
Consequently, to expand our understanding of this topic, the overarching purpose of 
this study was to explore the relationships between eating pathology, supplement use, and 
nutrition knowledge in a large sample of male and female Division I athletes. 
Specifically, I examined 1) base rates and the strength of the relationships between eating 
pathology, supplement use, level of nutrition knowledge, and the source of nutrition 
knowledge; 2) differences in base-rates of the aforementioned variables by sex and sport; 
and 3) differences in the strength of the relationships by sex.  
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CHAPTER 2 
REVIEW OF RELATED LITERATURE 
2.1 Eating Pathology and Substance Use: Descriptive Information   
 Eating pathology and substance use are highly prevalent in college-aged men and 
women. Although these disorders are highly comorbid, it is essential to review general 
diagnostic information for each disorder separately prior to an in-depth review of the 
literature. Specifically, this section reviews eating pathology and substance use in 
adolescent and young adult populations because the focus of this project is collegiate 
athletes (which includes men and women ranging from 18-22) and overlaps with older 
adolescent/young adult samples. 
Eating Pathology 
The Diagnostic and Statistical Manual of Mental Disorders, 4th edition, Text Revision 
(DSM-IV-TR) provides diagnostic guidelines for three eating disorder diagnoses: 
anorexia nervosa (AN), bulimia nervosa (BN), and eating disorder-not otherwise 
specified (EDNOS). AN is characterized by refusal to maintain a healthy weight (i.e., 
body weight below 85% of expected weight), intense fear of weight gain, and persistent 
misperception of the shape and size of one’s body (APA, 2000). Alternatively, 
individuals who struggle with BN engage in binge eating, defined as an episode of 
overeating during which the individual feels out of control of their consumption. Binge 
eating episodes are followed by compensatory methods aimed at prevention of weight 
gain and these episodes occur frequently (i.e., at least 2 times per week for a duration of 3 
months). Further, individuals with BN evaluate themselves based on their perceived body 
weight and shape. The diagnosis of EDNOS is applied when individuals evidence 
  
 
9  
significant eating disturbances that do not qualify for one of the other established 
diagnoses (APA, 2000). Binge eating disorder (BED), which is likely to appear in the 
DSM-V (publication anticipated in 2013), currently falls under the EDNOS diagnosis and 
is conceptualized as the presence of recurrent binge eating episodes and the lack of self-
control surrounding these episodes followed by significant distress without compensatory 
methods. With the publication of the DSM-V, proposed changes to the diagnostic criteria 
for eating disorders include reducing the required frequency of binge eating episodes for 
BN and eliminating the requirement of amenorrhea for AN (Machado, Goncalves, & 
Hoek, 2013).  
The lifetime prevalence of clinically diagnosable eating disorders among adolescents 
living in Western cultures is approximately 0.5% for AN and 1-3% for BN (Fairburn & 
Harrison, 2003). Lifetime prevalence for BED is about 5% in the general population 
(Hudson, Hiripi, Pope, & Kessler, 2007). Eating disorders are more prevalent in women 
than men with approximately 90% of individuals suffering from AN and BN being 
women living in Western cultures (APA, 2000).  
Although clinically diagnosable rates of eating disorders affect few individuals within 
the general population over the course of a lifetime (Fairburn & Harrison, 2003), 
subclinical levels of eating pathology are rampant, particularly in college-aged samples 
(Schwitzer et al., 1998). Eating pathology is defined as the presence of disordered eating 
behaviors (e.g., binge eating, purging, restrictive eating) and body image problems (e.g., 
body dissatisfaction, perceptual distortion) that interfere with the ability to live a 
fulfilling life (Schwitzer et al.). For example, in a sample of 186 college women, 
disordered eating behaviors occurred at least one time per week in about 50% of the 
  
 
10  
sample (Berg et al., 2009). Body dissatisfaction, defined as feelings of unhappiness with 
one’s current body shape or size (Ogden, 2010a), is more prevalent in college-aged 
women compared to other populations (Klemchuk, Hutchinson, & Frank, 1990). In a 
recent sample of 282 college men and women, for example, 67% reported body 
dissatisfaction, defined as sometimes or often thinking about their weight, body image, 
dieting, or exercising (Paap & Gardner, 2011). 
Substance Abuse and Dependence 
 The DSM-IV-TR (APA, 2000) defines substance abuse as a maladaptive pattern of 
substance use that leads to clinically significant impairment or distress that is apparent by 
failure to fulfill major role obligations; use in physically hazardous situations; legal 
problems; or use despite persistent or recurrent social or interpersonal problems. 
Substance dependence is more severe than abuse and is characterized by tolerance; 
withdrawal; use over longer periods of time than intended; persistent desire or 
unsuccessful efforts to cut down or control use; spending time in activities necessary to 
obtain, use, or recover from the substance; reduction of important social, occupational, or 
recreational activities; and continued use despite having persistent physical or 
psychological problems. With the publication of the DSM-V, proposed changes to the 
diagnostic criteria of substance abuse and dependence include the elimination of separate 
abuse and dependence diagnoses, instead diagnosing mild, moderate, or severe substance 
use disorders (Peer et al., 2013).  
 Substance use is diagnosed using eleven broad drug classes including alcohol, 
amphetamines, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, 
phencyclidine, and sedatives/hypnotics/anxiolytics. Additionally, an “Other” category 
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allows for diagnosis of drugs not classified elsewhere including anabolic steroids, over-
the-counter drugs, nitrite inhalants, nitrous oxide, and other substances capable of 
producing intoxication (DSM-IV-TR; APA, 2000). Dietary supplements utilized for 
weight loss are often classified as amphetamines and may also meet criteria for abuse or 
dependence (as well as compensatory behavior characterized by BN). 
 According to the DSM-IV-TR, college-aged adults have the highest prevalence of 
substance use compared to other age groups, particularly alcohol (APA, 2000). 
Specifically, a nationally representative survey with 2,000 college students conducted by 
the Center on Addiction and Substance Abuse (CASA) at Columbia University found that 
approximately 23% of full-time college students meet criteria for substance abuse or 
dependence (Califano et al., 2007). In another study examining drug use in 411 college 
students, 65% used tobacco and 61% used marijuana (O’Grady, Arria, Fitzele, & Wish, 
2008). Additionally, 17% used analgesics, 15% used stimulants, 15% used hallucinogens, 
10% used ecstasy, 8% used cocaine, and 7% used ecstasy during their lifetime (O’Grady 
et al.). Generally, substance abuse is more common in men than in women (DSM-IV-TR; 
APA, 2000). In a sample of 4,580 college students, McCabe et al. (2007) reported that 
overall, men were 1.2 times more likely than women to use substances. 
 Although substance abuse and dependence represent use that is consistent with 
significant distress and impairment, many college-aged adults that use substances do not 
experience associated problems. In a recent qualitative study with 91 college students, 
55% reported use of prescription drugs for the purpose of getting high, having fun, or 
socializing with friends on at least one occasion (Quintero, 2009). These individuals 
reported engaging in a number of strategies aimed at reducing the negative consequences 
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of use including setting limits on the quantity of the drug consumed, taking the drug 
across spaced time intervals, eating or drinking water along with the drug, not mixing the 
drug with alcohol, and only using the drug in the presence of trusted friends. However, 
individuals who report recreational use without associated distress must be identified 
because research suggests that even recreational levels of substance use may be related to 
body image concerns within adolescent and adult populations (Gritz & Crane, 1991; 
Haley, Hedberg, & Leman, 2010; Pisetsky, Chao, Dierker, May & Striegel-Moore, 2008).  
2.2 Comorbidity between Eating Pathology and Substance Use 
 Eating pathology and substance use frequently co-occur. Given the astonishingly high 
rates of substance use within individuals evidencing eating pathology, attempts to classify 
the specific relationships that exist among types of eating pathology and substances used 
is necessary. The ways in which eating pathology and substance abuse co-occur form 
three primary research perspectives: 1) general trends in research literature by symptom 
type; 2) research examining eating pathology in individuals diagnosed with a substance 
abuse problem; and 3) research examining substance use in individuals diagnosed with an 
eating disorder. Each is reviewed below. 
Eating Pathology and Substance Use: General Trends 
 General Eating Pathology and Substance Use. Among adolescent and adult women, 
substance use is generally positively associated with disordered eating, regardless of the 
substance used (Krug et al., 2008; Piran & Robinson, 2006a; Von Ranson, Iacono, & 
McGue, 2002). In a community sample of 20,211 Canadian women, lifetime illicit drug 
use was significantly related to higher risk of eating disorders and increased eating 
pathology was associated with use of more substances (Piran & Gadalla, 2007). In 
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another study of Canadian women that included 174 without an eating disorder, 38 who 
engaged in binge eating, and 29 who engaged in severe dieting, those who engaged in 
binge eating were more likely to use alcohol at severe levels than those without an eating 
disorder and those who engage in severe dieting (Piran & Robinson, 2006b). Finally, a 
sample of women with substance-related disorders that included 66 women with a co-
occurring eating disorder and 211 women without a comorbid diagnosis, women with co-
occurring eating disorders reported more health concerns and were less likely to have 
received past substance use treatment than those diagnosed with a substance-related 
disorder alone (Specker, Westermeyer, & Thuras 2000). While a majority of the sample 
reported developing an eating disorder first (i.e., 42 out of 66) there were no differences 
among those with a co-occurring eating disorder and those with a substance related 
disorder alone with regards to course and severity of substance use.  
 Obesity and Substance Use. Although not an eating disorder per se, the research 
literature has linked obesity to recurrent substance use. In a study examining the 
prevalence of bariatric surgery among those admitted to a substance abuse treatment 
facility over several years, 2-6% of women admitted reported past bariatric surgery to 
treat obesity. These women who reported past bariatric surgery evidenced greater alcohol 
use; were more likely to seek treatment for alcohol use; and had higher rates of co-
occurring alcohol and illicit drug use (including benzodiazepines) compared to those 
without a history of bariatric surgery (Saules et al., 2010). Furthermore, almost half of 
those with past bariatric surgery reported that they initiated heavy substance use after 
bariatric surgery whereas approximately one third reported that they initiated heavy 
substance use before bariatric surgery. Additionally, 20% engaged in substance use prior 
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to bariatric surgery but increased their use after surgery (Saules et al.). When examining 
the course of substance use with specific drugs in this sample, approximately 62% 
initiated heavy alcohol use prior to surgery whereas approximately 67% initiated heavy 
opiate use and 90% initiated heavy benzodiazepine use after surgery. 
Eating Pathology in Individuals that Use Substances 
 Individuals who abuse a wide range of substances (including alcohol, nicotine, and 
illegal drugs) are at increased risk for unhealthy eating behaviors (Peveler & Fairburn, 
1990; Stewart, Brown, Devoulyte, Theakston, & Larsen, 2006). Trends in symptom 
presentation are discussed separately for alcohol use, stimulant use, and marijuana use 
(specifically) because they are some of the most robust findings in the literature. 
 Alcohol. Comprehensive literature reviews suggest that among individuals who binge 
drink, eating pathology (particularly binge eating) is often present (Conason & Sher, 
2006; Ferriter & Ray, 2011). In a sample of 31 women seeking treatment for alcohol use, 
a quarter also met criteria for a current eating disorder based on responses to the Eating 
Disorder Examination – Questionnaire (EDE-Q; Cooper & Fairburn, 1987). Additionally, 
one-third engaged in binge eating within the past 28 days and one-quarter engaged in 
purging, misuse of laxatives/diuretics, or extreme exercising (Peveler & Fairburn, 1990). 
Interestingly, within this sample of women, approximately 36% reported being 
significantly underweight in the past (Peveler & Fairburn). Similarly, in a sample of 58 
women seeking treatment for alcohol dependence, two thirds reported binge eating 
behavior, with 90% of those engaging in ‘severe’ binge eating (Stewart et al., 2006).  
 When binge eating is present in those recovering from substances, it often 
complicates treatment and results in poorer outcomes. For example, in a sample of 35 
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women participating in outpatient substance abuse treatment, those who engaged in binge 
eating reported fewer days of abstinence from substances compared to those not binge 
eating (Cohen et al., 2010). 
 Stimulants and Amphetamines. In general, individuals who use stimulants and 
amphetamines often do so in coordination with a desire to lose weight. For example, 
adolescents and adults frequently report using nicotine (Gritz & Crane, 1991; Haley et al., 
2010; Pomerleau et al., 1993) and other stimulants (e.g., methamphetamine) as a means 
of losing or controlling weight (Brecht, O’Brien, Mayrauser, & Anglin, 2004). In a 
sample of 350 individuals treated for methamphetamine use who were interviewed 
following their treatment, 36% of women and 7% of men reported use of 
methamphetamine for weight loss (Brecht et al.). In fact, in a review of the literature, 
Greenfield and colleagues argued that women relapse about three times more often than 
men due to weight concerns (Greenfield et al., 2010). 
 Marijuana. Individuals who use marijuana may be more likely to engage in unhealthy 
eating behaviors. In a study of 725 college students, men and women who reported 
marijuana use were over twice as likely to have an eating disorder than those who did not 
use marijuana (Page & Scanlan, 1999). Additionally, in a sample of 4,732 adolescent 
boys and girls, those who were currently dieting were more likely to report marijuana use 
than those not currently dieting (Crow, Eisenberg, Story, & Neumark-Sztainer, 2006). 
Even among those not reporting body dissatisfaction, unhealthy eating practices may be 
found within those using marijuana. Indeed, in a sample of 145 high school students, 
those who reported marijuana use were more likely to eat high-fat foods (Arcan, Kubik, 
Fulkerson, Hannan, & Story, 2011).  
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Substance Use in Individuals with a Primary Diagnosis of Eating Pathology  
 General Eating Pathology. Research suggests that individuals seeking eating disorder 
treatment report higher rates of recreational substance use. Recent meta-analyses report 
that illicit substance use (in general) is associated with eating disorders, particularly those 
engaging in binge eating (Calero-Elvira et al., 2009; Corcos et al., 2001). Within 
adolescent samples, most studies report less substance use in individuals with primarily 
restrictive eating disorder symptoms compared to those with binge eating behaviors 
(Castros-Fornieles et al., 2010; Stock, Goldberg, Corbett, & Katzman, 2002). However, 
at least one study reported similar rates of substance use in restrictive and binge eating 
groups (Corte & Stein, 2000).  
 In clinical samples of individuals struggling with eating pathology, substance use is 
highly prevalent (Herzog et al., 2006; Specker et al., 2000) and is most frequently 
associated with symptoms of BN and least frequently associated with symptoms of AN 
(Root, Pinheiro, et al., 2010; Root, Pisetsky, et al., 2010; Specker et al.). For example, in 
a sample of 2,436 women receiving inpatient treatment for eating disorders, Blinder and 
colleagues (2006) found that individuals with BN and anorexia nervosa, bingeing type 
(AN-BP) were 7 (BN; 34%) and 4 (AN; 20%) times more likely to evidence a substance 
use disorder than those with restricting type of AN (5%). 
 Individuals with eating disorders and subclinical eating disorders, regardless of sex, 
commonly report using cigarettes (Castro-Fornieles et al., 2010; Krug et al., 2008; Lock, 
Reisel, & Steiner, 2001) and alcohol (Franko et al., 2005; Root, Pinheiro, et al., 2010; 
Root, Pisetsky, et al., 2010). With regards to cigarettes, smokers generally report greater 
weight concerns and the belief that smoking will suppress weight (Clark et al., 2005; 
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White, McKee, & O’Malley, 2007). Alcohol use is also present at higher frequencies 
among those with eating disorders or at risk for developing eating disorders (Harrell, 
Slane, & Klump, 2009; Khaylis, Trockel, & Taylor, 2009; Lundholm, 1989; Striegel-
Moore & Huydic, 1993). Specifically, alcohol use disorders are comorbid in 20% to 27% 
of women diagnosed with eating disorders (Franko et al., 2005; Root, Pinheiro, et al., 
2010; Root, Pisetsky, et al., 2010).  
 Drug use disorders are associated with eating disorders as well, with estimates from 
14% to 32%, depending on the diagnosis (Herzog et al., 2006; Root, Pinheiro, et al., 
2010). In one study of 731 women with eating disorders, individuals with both AN and 
BN were more likely than individuals with other eating disorder diagnoses to present 
with a co-occurring drug use disorder, with about 32% of the sample having a comorbid 
diagnosis (Root, Pinheiro, et al.). In a sample of 554 women seeking treatment for eating 
disorders, 17% had a co-occurring drug use disorder. Furthermore, 37% of individuals 
with an eating disorder and drug use disorder also met criteria for an alcohol use disorder 
(Herzog et al.).  
With regards to specific illicit substances, marijuana (Krahn, Kurth, Demitack, & 
Drewnowski, 1992; Lock et al., 2001), stimulants (Parkes, Saewyc, Cox, & MacKay, 
2008), heroin (Lock et al.), and cocaine (Lock et al.) have all been associated with eating 
pathology within adolescent and adult populations. In fact, some studies report rates of 
substance use up to four times higher in those with weight or eating concerns compared 
to those without weight or eating concerns (Parkes et al.). The most frequently reported 
drugs in the literature are amphetamines (Herzog et al. 2006; Root, Pinheiro, et al., 2010), 
cocaine (Herzog et al; Root, Pinheiro, et al.), sedatives (Root, Pinheiro, et al.; Root, 
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Pisetsky, et al., 2010), and marijuana (Herzog et al.; Root, Pinheiro, et al.). Interestingly, 
one study that included 13,297 women found higher rates of opioid, stimulant, and 
hallucinogen use in those with AN compared to those with BN or BED (Root, Pisetsky, 
et al.). However, those with AN or BN alone were more likely to report cannabis use and 
a history of opioid, stimulant, or heavy sedative use (Root, Pisetsky, et al.).  
 Restricting and/or Weight Control Behaviors. Higher rates of alcohol use have been 
identified in individuals who restrict caloric intake (Giles, Champion, Sutfin, McCoy, & 
Wagoner, 2009), actively engage in abnormal methods of weight control (Cance, Ashley, 
& Penne, 2005; Krahn, 1991), and currently diet (Krahn, Kurth, Gomberg, & 
Drewnowski, 2005). In a sample of 255 college women, for example, rates of alcohol use 
were similar for those wishing to lose weight and those not wishing to lose weight; 
however, those wishing to lose weight were more likely to report that their alcohol use 
lead to physical injury, regretting actions, or forced intercourse than those not wishing to 
lose weight (Dams-O’Connor, Martens, & Anderson, 2006). In a sample of 1,905 
adolescent girls, dieting during the 6th grade was positively related to alcohol use in the 
9th grade (Krahn et al., 1996). Another study with 490 collegiate women found that 
women with a history of alcohol use combined with weight concerns were more likely to 
initiate cigarette use by the end of college but this was often moderated by the onset of 
depression (Saules et al., 2004). 
 Cigarette use is also common among individuals engaging in unhealthy methods of 
weight loss (Cance et al., 2005; Johnson, Eaton, Pederson, & Lowry, 2009; Neumark-
Sztainer, Story, & French, 1996) and individuals with a history of dieting who do not cite 
weight loss as a primary motivator for use (Austin & Gortmaker, 2001). For example, in 
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a sample of 4,592 adolescent girls, 40% of girls who engaged in recent laxative use or 
purging behavior reported smoking cigarettes compared to 19% of girls who did not 
engage in recent laxative use or purging behavior (Cance et al.). Furthermore, many 
individuals report that initiation of smoking was due to their desire to control weight (Al 
Sabbah et al., 2010; Camp, Klesges, & Relyea, 1993; Fulkerson & French, 2003; Garry, 
Morissey, & Whetstone, 2003; Klesges & Klesges, 1988).  
 Sex differences within those smoking as a means of weight control generally support 
the notion that women engage in this method more frequently than men (Garry et al., 
2003; Greenfield et al., 2010; Klesges & Klesges, 1988). For example, in a sample of 
1,076 male and female college students, faculty, and staff, 39% of female smokers 
reported smoking as a dieting method compared to 25% of male smokers (Klesges & 
Klesges, 1988). Camp et al. (1993) also found support for sex differences in a sample of 
659 adolescents, with about 46% of Caucasian girls smoking for weight-control 
compared to 30% of Caucasian boys, 14% of African American boys, and 10% of 
African American girls.  
 Although other research has supported the finding that female adolescents reporting 
dieting or body image dissatisfaction smoke more frequently (French, Perry, Leon, & 
Fulkerson, 1994), few studies have found this in emerging and young adult populations 
(Copeland & Carney, 2003; Facchini, Rozenstein, & Gonzalez, 2005; Wechsler, Lee, & 
Rigotti, 2001). For example, within a sample of 1,705 adolescents, 76 girls and 88 boys 
reported smoking and girls who reported dieting or body dissatisfaction (fear of weight 
gain or wanting to be thinner) were twice as likely to smoke as girls who did not report 
dieting or body dissatisfaction (French et al.). Additionally, in a large sample of 16,862 
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adolescents, 9% reported experimental cigarette use and 6% were considering cigarette 
use (Tomeo, Field, Berkey, Colditz, & Frazier, 1999). In this study, girls with weight 
concerns who were not frequent smokers were more likely to report experimental 
cigarette use and contemplation of use than those not reporting weight concerns (Tomeo 
et al.). One study in 506 female smokers found a negative relationship between 
confidence to quit smoking and concerns about weight gain (Glasgow, Strycker, Eakin, 
Boles, & Whitlock, 1999), suggesting that concerns regarding weight gain may lead to 
poorer cigarette cessation treatment outcome. 
 Adolescents engaging in laxative use or vomiting in order to control their weight are 
also more likely to use illicit drugs such as marijuana, cocaine, heroin, inhalants, opiates, 
and amphetamines (Cance et al., 2005). In one study of 4,292 adolescent girls, those who 
used laxatives or engaged in purging behaviors evidenced rates of ecstasy use five times 
greater than those who did not engage in unhealthy weight loss practices (Cance et al.). 
Similarly, in a sample of 454 women diagnosed with AN or BN, Wiederman and Pryor 
(1996) found a positive relationship between amphetamine use and increased caloric 
restriction in those with AN.  
 In sum, dieting, caloric restriction, and contemplation of weight loss are all associated 
with higher rates of substance use within adolescent and adult populations, particularly 
with regards to cigarette and alcohol use. A few researchers suggest that smoking for 
weight control may follow a developmental progression (Charlton, 1984; Wechsler et al., 
2001). However, it is unclear why this progression occurs. As reviewed below, binge 
eating with and without compensatory methods is also associated with higher rates of 
substance use. 
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 Binge Eating. Given the particularly strong association between alcohol use and binge 
eating (Benjamin & Wulfert, 2005; Luce, Engler, & Crowther, 2007; Piran & Robinson, 
2006a), it is not surprising that individuals with BN and BED generally evidence higher 
rates of substance use than individuals with AN (Baptista, Sampaio, do Carmo, Reis, & 
Galvao-Teles, 1996; Bushnell et al., 1994; Gadalla & Piran, 2007; Ross & Ivis, 1999; 
Wiederman & Pryor, 1996; Wiederman & Pryor, 1997). For example, in a sample of 454 
women receiving outpatient therapy for AN or BN, purging behaviors predicted the use 
of alcohol, cocaine, and cigarettes while binge eating predicted tranquilizer use 
(Wiederman & Pryor, 1996). In another study with 80 adolescents receiving treatment for 
BN, 66% of adolescents reported having tried alcohol at least once, 40% reported use 
more than one time per month and 4% reported use multiple times per week (Fisher & le 
Grange, 2007). In this sample, 30% reported use of illegal drugs at least once with 
marijuana the most commonly reported (35%), followed by cocaine (34%) and 
amphetamines (30%). 
 In a small sample of 13 women diagnosed with BN and 17 women without an eating 
disorder, those with BN reported that urges to restrict food and exercise were reduced 
after drinking alcohol whereas those without an eating disorder did not report this 
experience (Bruce et al., 2010). Conversely, in a sample of 71 individuals seeking 
treatment for BN or AN, participants with BN reported that alcohol increased their 
appetite whereas women with AN reported that alcohol had no influence on their appetite 
(Bulik et al., 1992). At least one group of researchers suggested that those engaging in 
binge eating may drink alcohol more frequently as a coping mechanism (Luce et al., 
2007). Specifically, in a sample of 383 female college students, those participants with 
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symptoms of BN and BED were more likely to endorse drinking as a means of coping 
than participants with subclinical or no eating disorder (Luce et al.). 
Individuals with BN are more likely to report higher rates of smoking and decreased 
appetite associated with cigarette use (Bulik et al., 1992; Welch & Fairburn, 1998). In 
fact, in a sample of adolescents seeking treatment for full or subclinical BN, 
approximately 42% reported trying cigarettes and 34% reported regular smoking (Fisher 
& le Grange, 2007). Within a sample of 20 smokers and 20 non-smokers with BN at a 
treatment center, smoking was associated with poorer health, greater alcohol 
consumption, greater psychiatric comorbidity, and less motivation for treatment 
compared to non-smokers (Sandager et al., 2008).  
Higher rates of illicit drug use is present within those with BN diagnoses compared to 
those with AN (Bulik et al., 1992). Specifically, those with BN are more likely to use 
marijuana (Bulik et al.; Fischer & le Grange, 2007; Welch & Fairburn, 1996), cocaine 
(Fischer & le Grange), and amphetamines (Bulik et al.; Fischer & le Grange). One 
sample of 80 adolescents seeking treatment for BN or subclinical BN found that 30% 
reported trying illicit drugs (Fischer & le Grange). Although not an illicit substance, 
caffeine is also frequently used at toxic levels in individuals with bulimia nervosa as a 
means of weight control (Fahy & Treasure, 1991). Most often it appears to be used in 
conjunction with laxatives, caffeine pills, drinks, appetite suppressants, and purging 
behaviors. 
 Although individuals with BN and BED both engage in more substance use than 
individuals with no eating disorder, the negative consequences related to use for women 
with BN appear to be more harmful compared to individuals with BED, AN, or no eating 
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disorder (Anderson, Martens, & Cimini, 2005; Dansky, Brewerton, & Kilpatrick, 2000; 
Dunn, Larimer, & Neighbors, 2002). For example, one study with 1,864 college women 
and 1,149 college men found that women diagnosed with BN experienced more alcohol 
and drug related consequences than women with no eating disorder (Dunn et al.). There 
were no differences for women diagnosed with BED compared to women with no eating 
disorder. 
 Furthermore, sex differences are present with more women engaging in weight loss 
strategies than men (Ross & Ivis, 1999). In fact, a study with 1,068 girls and 934 boys 
between the ages 10 to 20 years found that boys who reported binge eating were more 
likely to report attempting to gain weight whereas girls who reported binge eating were 
more likely to report attempting to lose weight (Ross & Ivis). In a study of 404 men and 
women receiving treatment for BED, men diagnosed with BED were more likely to have 
a lifetime history of a substance use disorder than women diagnosed with BED (Grilo, 
White, & Masheb, 2009).  
Upon examining the link between binge eating and substance use, some researchers 
have suggested there is a genetic contribution (Baker, Mazzeo, & Kendler, 2007); 
however, this has not always been supported within the literature (Kaye et al., 1996). 
Higher rates of depression (Baker et al.; Bushnell et al., 1994), neuroticism (Baker et al.), 
mania (Bushnell et al.), and childhood sexual abuse (Baker et al.) have been identified 
within women with binge eating behaviors suggesting possible personality features that 
may increase the risk of developing a substance use disorder. For example, one sample of 
19 women with co-occurring BN and alcohol use, 29 women with BN recruited from 
eating disorder clinics, and 24 women without eating disorders were surveyed regarding 
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their expectancies and reasons for substance use (Bruce, Mansour, & Steiger, 2009). 
Participants with BN were more likely to believe in eating for alleviating negative affect; 
alleviating boredom; leading to feeling out of control; and thinness and restricting leading 
to life improvement compared to a group of healthy controls (Bruce et al.). Furthermore, 
women in the sample with a comorbid alcohol use disorder reported more alcohol 
expectancies with regard to positive change; sexual enhancement; physical/social 
pleasure; social assertiveness; relaxation; and arousal/power than controls or women with 
bulimia nervosa alone (Bruce et al.).  
Obesity. Although the direct relationship between obesity and rates of substance use 
has not been fully explored, BMI has been linked to substance use (Saules, Levine, 
Marcus, & Pomerleau, 2007). For example, in a study with 89 women smokers who were 
overweight, those participants with onset of weight problems in childhood were more 
likely to evidence unhealthy weight control habits in adulthood including smoking in 
order to control weight than women with onset of weight problems in 
adolescence/adulthood (Saules et al.). Within this sample, women with childhood onset 
of weight problems started smoking at a younger age and evidenced more withdrawal 
symptoms such as anger, irritability, sadness, and depression upon cigarette cessation 
compared to those with adolescent/adulthood onset of weight problems (Saules et al.). 
Barry and Petry (2009) examined the presence of substance use disorders and BMI in 
a sample of 41,654 adults and found that men in the Overweight or Obese range (BMI = 
25+) evidenced higher rates of alcohol abuse and dependence than average weight men. 
The results were the opposite for overweight and obese women, who were less likely to 
have alcohol abuse in the past year than normal weight women. After controlling for 
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lifetime and past year drug use disorders and nicotine dependence, BMI was no longer 
related to lifetime alcohol dependence for men; however, BMI and alcohol dependence in 
the past year became significant for women such that overweight women were more 
likely to have nicotine dependence in their lifetime than normal weight women while 
obese women were more likely to have nicotine dependence in the past year than normal 
weight women (Barry & Petry, 2009). Conversely, within this sample, nicotine 
dependence (lifetime and past-year) was less frequent among overweight and obese men 
than normal weight men. 
Thus, similar to the research on general eating pathology, caloric restriction, dieting, 
binge eating, and BMI are strongly associated with non-clinical levels of substance use. 
Similarly, clinical rates of substance use, such as levels of use consistent with substance 
related disorders are associated with clinical and subclinical eating disorders. 
2.3 Eating Pathology and Substance Use in Athletic Populations 
Comprehensive literature reviews report that athletes participating in competitive 
sports that emphasize leanness and low body weight evidence higher rates of disordered 
eating than controls (Holm-Denoma et al., 2009; Sundgot-Borgen & Torstveit, 2010) and 
higher rates of illicit substance use are often present within athletic groups (Ford, 2007b; 
Ford, 2008; Yusko et al., 2008). Additionally, student athletes may be at an even greater 
risk for excessive exercising, strict dieting, and steroid use when body image concerns 
are present (Greenleaf et al., 2009; Kanayama, Barry, Hudson, & Pope, 2006).   
Research examining the prevalence of eating pathology and substance use in athletes 
form three primary research perspectives; 1) eating pathology and substance use in 
athletes versus non-athletes, 2) sex differences in eating pathology and substance use in 
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athletes, and 3) differences in eating pathology and substance use by sport involvement. 
Each is reviewed below.  
Eating Pathology and Substance Use in Athletes 
Eating Pathology. Base-rates of eating pathology are frequently higher among 
collegiate athletes than in the general population and collegiate non-athletes (Holm-
Denoma et al., 2009). In a sample of 204 women representing 17 Division I sports 
(including those with starting positions [i.e., 68%] and those on scholarship [i.e., 89%]), 
more dissatisfaction with body size and shape, greater dietary restraint, and higher levels 
of guilt were associated with more symptoms of BN (Greenleaf, Petrie, Reel, & Carter, 
2010). Additionally, approximately half of participants were dissatisfied with their 
current weight and approximately 88% believed they were overweight and wished to lose 
an average of 13 lbs (Greenleaf et al., 2009). Within this sample, approximately 2% met 
criteria for an eating disorder and an additional 25% evidenced subclinical symptoms of 
an eating disorder (Greenleaf et al., 2009).  
Concern over weight gain was also present in 107 women playing collegiate tennis 
who had an average BMI of 21.5 (i.e., Normal range; Harris, 2000). The athletes believed 
they played better when they weighed less, with 8% engaging in abnormal eating patterns 
and holding abnormal weight attitudes (Harris). Additionally, when compared to athletes 
with no weight concern, athletes who were more concerned with their weight exhibited 
more abnormal eating patterns, a larger BMI, and a larger perceived body size (Harris). 
When the athletes’ coaches were surveyed regarding reasons to encourage weight loss in 
student athletes, they reported that a lack of speed; lack of stamina; conditioning; 
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appearance; percentage of body fat; injuries; agility; strength; overall weight; mood 
changes; overall health; speed of recovery; and flexibility were all considered (Harris). 
Male athletes also commonly report a negative body image (Atkinson, 2011; Baum, 
2006). For instance, Galli and Reel (2009) interviewed 12 men representing swimming, 
lacrosse, football, baseball, golf, and skiing and found that approximately 80% were 
dissatisfied with their physique, which they reported as feeling as though they did not 
measure up to the ideal standard for other men in their respective sport. Despite 
overwhelming support for feelings of dissatisfaction, 70% simultaneously reported 
having positive feelings regarding their bodies. This finding suggested that while male 
athletes were self-critical regarding their body and reported attempts to improve their 
body, they were also proud of their current physique (Galli & Reel).  
Substance Use. Within collegiate populations, athletes are generally more likely to 
engage in binge drinking (Ford, 2007b; Yusko et al., 2008) and misuse prescription drugs 
(Ford, 2008). However, prevalence of illicit substance use among athletes is less clear, 
with some research reporting lower rates of marijuana and other illicit drugs in male 
athletes compared to male non-athletes (Califano et al., 2007; Ford, 2007a). At least one 
study reported that within 893 collegiate athletes, male non-athletes were more likely 
than male athletes to report lifetime cigarette, hallucinogen, and other drug use; high 
school, lifetime, and past year use of designer drugs; and past year use of marijuana 
(Yusko et al.). There were no differences in substance use for female athletes compared 
to female non-athletes (Ford, 2007a).  
While male athletes reported less consumption of alcohol than male non-athletes, 
male athletes were more likely to report lifetime and high school use of banned 
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performance enhancing drugs and nutritional supplements than male non-athletes (Yusko 
et al., 2008). Further, Yusko and colleagues reported that within their sample of 893 
athletes participating in a mandatory alcohol education program at their university, men 
participating in athletics were more likely than men not participating in athletics to report 
lifetime and high school use of banned performance enhancing drugs and nutritional 
supplements as well as past year use of banned performance enhancing drugs, nutritional 
supplements, and smokeless tobacco. Thus, examining the class of the substance may be 
important when determining base-rates of substance use within athletic populations.  
Sex Differences in Eating Pathology and Substance Use in Athletes 
Eating Pathology. There appear to be sex differences with regards to body 
dissatisfaction among athletes (Busanich & McGannon, 2010). Among 42 French 
synchronized swimmers, men and women differed with regards to perception of their 
weight and body status (Urdapilleta, Aspavlo, Masse, & Docteur, 2010). Specifically, 
men were more concerned with the front-side of their body, viewing it less realistically 
with more variability from actual versus ideal front view than women. However, women 
were more concerned with the backside of their body, judging it as larger than their ideal 
body size and actual body shape (Urdapilleta et al). Thus, although men and women may 
have different areas of focus with regards to their body, both sexes have perceptions and 
ideals that are markedly different than their actual body shape. 
Within adolescent athletes there are also sex differences with regards to ideal body 
shape (Byrne & McLean, 2001). Rosendahl, Bormann, Aschenbrenner, Aschenbrenner, 
and Strauss (2009) presented evidence from a study of 210 girls and 366 boys attending 
sports schools in Germany that suggested student athletes often evidence low BMI. In 
  
 
29  
their sample, there were more underweight athletic boys than underweight boys from 
non-sports schools. With regards to ideal body, on average, 60% of boys wished to gain 
approximately 2 kg whereas 70% of girls wished to lose approximately 3 kg. However, 
the researchers reported that while disordered eating was generally more common in girls 
than boys, girls not participating in sports engaged in disordered eating more frequently 
than girls participating in sports. Interestingly, boys who wished to lose weight were five 
times more likely to engage in disordered eating than boys who were satisfied with their 
current weight or wished to gain weight.  
For some men, desiring a larger size may be related to their perception of athletic 
competence (MacKinnon et al., 2003). In fact, in a sample of 2,323 football players from 
31 different high schools, measured percentage of body fat was predictive of the athletes’ 
perceived athletic competence as well as body image (MacKinnon et al.). In the sample, 
boys with a lower body fat percentage perceived themselves to be better at sports and 
were more satisfied with their body. However, when actual athleticism was measured via 
a strength-training task (i.e., maximum bench press performance), there was no 
relationship between performance and body image (MacKinnon et al.).  
 Substance Use. Several studies have identified higher levels of substance use in male 
athletes compared to female athletes (Buckman, Yusko, Farris, White, & Pandina, 2011; 
Ford, 2007a; Green, Uryasz, Petr, & Bray, 2001). In a sample of 2,316 collegiate athletes, 
54% of men reported binge drinking compared to 39% of women (Ford, 2007a). Further, 
a large study of 13,914 NCAA athletes from 991 different collegiate programs reported 
prevalence rates higher among men than women for 6 of 8 drug classes surveyed 
including anabolic steroids, smokeless tobacco, ephedrine, marijuana, psychedelics, and 
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cocaine (Green et al.). The most frequently used substances among men were alcohol 
(range of 68.6% to 94.8% depending on sport affiliation) and marijuana (range of 20% to 
58.6% depending on sport affiliation). For women, the most frequently reported 
substances were alcohol (range of 75.3% to 95.9% depending on sport affiliation) and 
marijuana (range of 12.1% to 51.5% depending on sport affiliation).  
Differences in Eating Pathology and Substance Use by Sport 
 Eating Pathology. Athletes represent a special group of exercisers and there is 
substantial data to suggest that at all levels of sports participation, eating pathology 
persists (Crissey & Honea, 2006; Abbott & Barber, 2011). For instance, in a sample of 
132 female track and field athletes, martial artists, and non-athletes, women participating 
in track and field were identified as having lower BMI than martial artists and non-
athletes (Swami, Steadman, & Tovee, 2009). However, they believed their BMI was 
significantly higher and reported more body dissatisfaction than non-athletes (Swami et 
al.). Similar results were found in a sample of 136 women training for various sports (i.e., 
aerobics, basketball, cycling, diving, hockey, kayaking, netball, rowing, soccer, squash, 
volleyball, and water polo) in Australia (Haase, 2011). Seventy-two percent of the 
women in this sample believed they were within the normal weight category while 23% 
believed they were overweight. Overweight women had higher negative perfectionism 
and had more disordered eating compared to normal weight women (Haase). Similarly, in 
a sample of 23 women playing volleyball, 26% reported body weight concerns and 35% 
reported engaging in methods of weight control (Beals, 2002). Within this study all 
athletes were either Normal weight or Underweight but 48% perceived themselves as 
slightly or moderately overweight.  
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With regards to men, Raudenbush and Meyer (2003) reported no significant 
differences among the athletic groups in their study (track/cross country, soccer, 
basketball, swimming, and lacrosse) with regards to BMI. However, swimmers and 
soccer players reported spending more time working out than track/cross country or 
lacrosse players. Importantly, in this sample, the athletes’ actual body physique was 
significantly less muscular than their ideal, and less muscular than the physique they 
believed was attractive to the opposite sex. All athletes surveyed wished to increase his 
muscularity with lacrosse athletes wanting to gain the most muscle.  
Substance Use. Differences in substance use are reported among various types of 
sports affiliation. For instance, one sample identified that men playing hockey and 
baseball were more likely to binge drink whereas men playing soccer and track were least 
likely to binge drink (Ford, 2007a). With regards to illicit substance use in men, those 
participating in hockey were more likely to use marijuana and those participating in 
basketball and track were least likely to use marijuana (Ford, 2007a). Other illicit drug 
use was also least likely among men participating in basketball and track (Ford, 2007a). 
For women, those participating in soccer were most likely to report binge drinking, 
marijuana use, and other illicit drug use whereas those participating in swimming and 
track were least likely to report substance use (Ford, 2007a). In summary, when 
examining rates of substance use and body image concerns separately, higher rates are 
present within collegiate athletes regardless of sex, when compared to non-athletic 
groups.  
 
 
  
 
32  
2.4 Supplements and Nutrition Knowledge: 
The underexplored aspects of eating pathology and substance use 
 Due to specialized interest in ensuring athletes are able to perform at their peak, 
special policies monitor and restrict the use of illicit substances within athletic programs 
(NCAA, 2010). Therefore rates of illicit substance use within athletes, which is often 
measured via self-report, is likely to be underreported. For ethical reasons, illicit 
substance use research is complicated by concerns regarding stigmatizing groups or 
individuals and for moral concerns (Striley, 2011). Furthermore, if athletes report illicit 
substance use they face severe consequences including, loss of a year of eligibility and 
being withheld from competition for one season for the first drug offense (performance 
enhancing drugs or illicit street drugs) and loss of another year of eligibility and another 
season of being withheld from competition (for illicit street drugs) or permanent 
ineligibility (for performance enhancing drugs) for the second offense (NCAA, 2012).  
Additionally, a study in Norway found that Norwegian sports fans held generally 
negative beliefs towards athletes using illicit substance use (including anabolic steroids) 
whereas fans held generally positive views regarding the use of dietary supplements by 
athletes (Solberg et al., 2010). Consequently, although highly understudied, ergogenic 
substances such as herbal supplements for improving muscle mass, weight loss, and 
performance enhancers are more acceptable among sports fans and professionals and may 
be used in excess within athletic groups (McDowall, 2007; Schwenk & Costley, 2002; 
Solberg et al.). While the NCAA does not explicitly ban dietary supplements, they warn 
athletes who consume such products that dietary supplements are poorly regulated and 
may contain substances that are banned by the NCAA, which may result in a positive 
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drug test and would result in the aforementioned consequences of a failed drug test 
(NCAA, 2012). 
 Despite the apparent health benefits of dietary supplements, they have been found to 
be associated with alcohol and drug use (Stephens & Olsen, 2001; Yussman et al., 2006). 
For example, in a sample of 2,006 adolescents, those reporting herbal supplement use 
were twice as likely to report drinking alcohol in their lifetime and three times more 
likely to report current alcohol use than those not reporting herbal supplement use 
(Yussman et al.). With regards to illicit drugs, those reporting herbal supplement use 
were four to fourteen times more likely to report illicit drug use (including marijuana, 
inhalants, cocaine, methamphetamine, steroids, heroin, and other IV Drugs) than those 
not reporting herbal supplement use (Yussman et al.).  
 Anabolic steroid use among adolescents has also been associated with alcohol and 
drug use. For example, in a sample of 18,430 adolescents in the UK, smoking, drinking 
alcohol, and lifetime illicit drug use was more frequent among adolescents using anabolic 
steroids compared to adolescents not using anabolic steroids (Kokkevi, Fotiou, Chileva, 
Nociar, & Miller, 2008). Additionally, in a large sample of 21,361 adolescents, Dunn and 
White (2011) found that lifetime use of anabolic steroids was associated with higher 
likelihood of using all classes of substances (including tobacco, alcohol, cannabis, 
hallucinogens, ecstasy, amphetamines, cocaine, and heroin) in the past year compared to 
those not reporting lifetime use of anabolic steroids. 
 Similarly, for adults, in a sample of 491 men and women entering the military, those 
reporting ergogenic supplement use were more likely to drink alcohol, report heavy 
drinking, and engage in risky situations involving alcohol (such as drinking and driving) 
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than those not reporting ergogenic supplement use (Stephens & Olsen, 2001). In a sample 
of 10,396 Finnish men entering the military, anabolic steroid use was associated with 
higher risk of daily smoking and getting drunk weekly (Mattila, Rimpela, Jormanainen, 
Sahi, & Pihlajamaki, 2010). Given the apparent relationship between supplement use and 
illicit substance use and the high likelihood of body image disturbances within athletes, a 
thorough review of various types of supplements and the prevalence of supplement use is 
necessary. 
Dietary Supplements: Descriptive Information 
 Dietary supplements are utilized for a number of reasons within athletes (McDowall, 
2007). The types of supplements available generally form three primary categories: 1) 
supplements for performance and endurance, 2) supplements for weight loss and burning 
fat, and 3) supplements for gaining muscle mass. 
 Supplements for Performance and Endurance. Several products are marketed as a 
means of boosting performance on cognitive and physical tasks. These products include, 
sports drinks (Coso, Estevez, Baquero, & Mora-Rodriguez, 2008; Siegler et al., 2008); 
caffeine (Astorino & Roberson, 2010; Bazzucchi, Felici, Montini, Figura, & Sacchetti, 
2011); amino acids (Beltz & Doering, 1993; Xi, Jiang, Zheng, Lin, & Wu, 2011); 
vitamins and minerals (Haskell et al., 2010; Kennedy et al., 2010); and creatine  (Little, 
Forbes, Candow, Cornish, & Chilibeck, 2008; Rawson, Stec, Frederickson, & Miles, 
2011). For example, in a small sample of 7 cyclists, sports drink consumption was related 
to increased leg performance on a 120 minute cycling task compared to water 
consumption (Coso et al.). However, a comprehensive review suggested that many of 
these supplements are ineffective for their intended uses (Beltz & Doering, 1993).  
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 Supplements for Weight Loss and Fat Burning. Athletes frequently use products 
containing enzymes that allow for weight loss or increased fat burning. For example, a 
recent meta-analysis of 15 studies found that when taken with caffeine, green tea may 
lead to modest decreases in body weight, BMI, and waist circumference (Phung et al., 
2010). There are also several products that appear to influence the mechanism 
responsible for fat burning such as, conjugated linoleic acid (HCA), chitosan, and 
pyruvate (Egras, Hamilton, Lenz, & Monaghan, 2011).  
 Supplements for Gaining Muscle Mass. Many athletes choose to supplement their 
regular dietary intake with excess protein or amino acids (Beltz & Doering, 1993). These 
supplements are generally thought to increase muscle mass and stimulate the release of 
growth hormones (Beltz & Doering). However, having excess protein may lead to 
dehydration, gout, liver or kidney problems, loss of calcium, and ineffective absorption of 
other essential amino acids (Beltz & Doering). The benefits of creatine and beta-hydroxy-
beta-methylbutyrate (HMB) have been better supported in the literature as a means of 
improving muscle mass (Volek et al., 1999; Jowko et al., 2001). Specifically, in a sample 
of 40 male emerging adults participating in a 3 week weight training program, men using 
creatine and HMB supplements daily increased their lean body mass and strength 
compared to men not using creatine and HMB supplements (Jowko et al.).  
Prevalence of Supplement Use 
 In order to achieve a healthy body and compete at optimal levels of performance, 
many athletes choose to supplement their dietary intake with legal substances such as 
vitamins, minerals, and botanicals (Mujika & Burke, 2010). In the United States, an 
estimated 54% of adults report taking dietary supplements (Bailey et al., 2011) and 
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supplement use is higher in athletes (McDowall, 2007; Schwenk & Costley, 2002). 
Specifically, in a sample of 20,470 individuals over 1-year old, vitamins and minerals 
were most frequently reported (33%), followed by botanical supplements (14%), and 
amino acids (4%; Bailey et al.). About 95% of high school students reported using an 
herbal product as a means of feeling better or improving performance (Yussman et al., 
2006). Overall, one study with 333 high school students, found similar rates of 
multivitamin or mineral use in boys and girls with about 42% reporting use, followed by 
17% of boys and 9% of girls reporting use of protein supplements (Bell, Dorsch, 
McCreary, & Hovey, 2004).  
Similarly, in a sample of 236 NCAA athletes, 88% reported use of at least one 
nutritional supplement and 58% reported use of two or more (Burns et al., 2004). With 
regards to specific types of supplements, in a sample of 203 NCAA athletes, energy 
supplements were reported by 86% of the total sample, followed by, vitamins (67%), 
protein (48%), minerals (39%), and herbal supplements (26%; Froiland et al., 2004). 
Similarly, in 162 female collegiate athletes, 65% reported supplement use at least one 
time per month (Herbold, Visconti, Frates, & Bandini, 2004). Specifically, about 40% 
reported multivitamin or mineral use, 12% reported amino acid or protein use, and 17% 
reported herbal or botanical supplement use (Herbold et al.). Rates of supplementation 
were much lower in a group of 31 freshmen men playing collegiate football with only 
42% using supplements (Jonnalagadda, Rosenbloom, & Skinner, 2001). The most 
commonly used supplement within this sample was creatine (36%), followed by vitamins 
(23%) and protein shakes (13%). 
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 In some cases, athletes may require supplementation due to poor nutrition (Beals, 
2002). In a sample of 24 women athletes with subclinical eating disorders and 24 women 
athletes without eating disorders, the energy intake was lower among women with 
subclinical eating disorders than those without an eating disorder despite having similar 
energy expenditures (Beals & Manore, 1998). Those with subclinical eating disorders 
also had lower intake of protein and fat than those without an eating disorder (Beals & 
Manore). There were no differences between those with or without an eating disorder 
with regards to mineral and vitamin intake (Beals & Manore). One problem with high 
rates of supplement use is that individuals who do not need additional nutritional support 
frequently use them at high rates. In a study of 139 high school athletes, 22% reported 
current use of dietary supplements and 27% reported past use of dietary supplements, 
with boys more likely than girls to report use (Scofield & Unruh, 2006). Interestingly, 
only 41% of the sample reported that they were planning to play sports at the collegiate 
level.  
 In a study examining the drive for muscularity among 99 men (56 of which were 
NCAA Division I athletes), engaging in more muscle building behaviors was associated 
with a higher likelihood of current dietary supplement use (Dodge, Litt, Seitchik, & 
Bennett, 2008). This relationship was mediated by negative and positive beliefs regarding 
performance enhancing drugs such that men who engaged in muscle building behaviors 
held higher positive beliefs and lower negative beliefs regarding legal performance 
enhancing drugs and were more likely to report use of such substances than men not 
engaging in muscle building behaviors (Dodge et al.). 
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Sex Differences in Supplement Use in Athletes 
 There are also sex differences with regards to supplement use. In a sample of 207 
collegiate athletes, men were more likely than women to use energy and protein 
supplements and women were more likely than men to use vitamins and minerals 
(Froiland et al., 2004). Moreover, among male and female athletes with body image 
concerns, eating pathology and associated substance use may be present. Specifically, 
among 451 men and women playing collegiate and intramural athletics, 99% of women 
and 42% of men reported taking dietary supplements (Muller et al., 2009). Further, 33% 
of women compared to 16% of men reported food intake restrictions and 34% of women 
compared to 10% of men reported taking supplements in order to decrease body fat. In 
general, women were more likely than men to engage in body checking behaviors 
whereas men were more likely than women to avoid high fat foods, report concerns 
regarding body symmetry, check muscles in the mirror, and lift weights to become more 
powerful, faster, or to increase body size (Muller et al.). 
Sport Differences in Supplement Use in Athletes 
 Supplement use appears to vary based on the type of sport in which one participates. 
For instance, one study of supplement use in 107 Division II collegiate athletes found that 
27% of track/cross country athletes reported using supplements to gain muscle compared 
to 12% of soccer, 13% of basketball, 25% of swimming, and 37% of lacrosse athletes 
(Raudenbush & Meyer, 2003). In this sample, athletes using supplements were 15 lbs 
heavier, spent more hours per week working out, and viewed themselves as being larger 
than athletes not using supplements. 
  
 
39  
 Few individuals who use supplements appear to know the nutritional content or 
efficacy of the supplements they use (Burns et al., 2004). Indeed, many athletes report 
using supplements for reasons that are contrary to the intended use (e.g., citing immediate 
energy for reason to take vitamins; Jonnalagadda et al., 2001). This represents a grave 
risk to athletes due to the negative consequences of overuse of supplements with regards 
to their bone, kidney, liver, and overall health (Beltz & Doering, 1993). Thus, 
determining the level of nutrition knowledge and source of nutrition knowledge is critical 
within collegiate athletes. 
Nutrition Knowledge in Athletes 
Some studies suggest that athletes have minimal knowledge regarding the 
effectiveness of the supplements they consume and when such knowledge is present, it is 
based on information from individuals involved in athletics (Burns et al., 2004; Dunn et 
al., 2001). One study examining nutrition knowledge and the source of nutritional 
information in a sample of 1,560 individuals in the general population found that most 
learned nutritional information from books, magazines, newspapers, and televisions 
(Medeiros, Russell, & Shipp, 1991). While the media was the most common source of 
information in this sample, the information gained from these sources were not always 
accurate, with individuals receiving nutritional information from dieticians or 
nutritionists generally reporting more knowledge (Medeiros et al.).  
However, in a sample of 236 collegiate athletes, many reported that they derived 
nutritional information from strength coaches (24%) and athletic trainers (40%) (Burns et 
al., 2004). Only 14% of athletes received their information from a registered dietician, 
despite almost half of the athletes reporting that a registered dietician was a staff member 
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of their athletic program (Burns et al.). Most alarming, is that about 10% of collegiate 
athletes reported getting their information from magazines, websites, or team physicians 
(Burns et al.), all of which were associated with less knowledge in the study by Medeiros 
and colleagues (1991). Similarly, 1,626 adolescent athletes using supplements reported 
their athletic trainers as most influential in their choice to use dietary supplements 
followed by coaches and parents (Dunn et al., 2001).  
Given the research regarding the source of nutrition knowledge, it is imperative to 
study the level of nutrition knowledge present within these groups. Rockwell, Nickols-
Richardson, and Thye (2001) reported that within a group of 35 coaches and 18 athletic 
trainers from Division I collegiate athletics, scores on nutrition knowledge questionnaires 
were on average only 67%. This suggests that while athletes often turn to athletic trainers 
and coaches for nutrition knowledge (Burns et al., 2004; Dunn et al., 2001), they may be 
unknowledgeable regarding healthy practices (Rockwell et al.).  
When examining the level of nutrition knowledge present in collegiate athletes, one 
study reported that 325 Division I athletes received an average score of 5.8 out of 11 
(53%) on a measure of nutrition knowledge (Rosenbloom, Jonnalagadda, & Skinner, 
2002). However, knowledge was somewhat lower among a group of 31 freshmen 
collegiate football players, with participants missing over half of the items on a nutrition 
questionnaire (Jonnalagadda et al., 2001).  
Conversely, when comparing 59 female athletes to 32 female non-athletes, nutrition 
knowledge was higher among female athletes. Specifically, athletes scored an average of 
81 out of 110 (74%) compared to a score of 75 out of 110 (68%) for non-athletes 
(Raymond-Barker, Petroczi, & Quested, 2007). However, many of the women in this 
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sample were nutrition majors, which may have lead to inflated knowledge within this 
sample. Surprisingly, while 10% of female athletes and 3% of female non-athletes were 
identified as at risk for disordered eating, this was not related to the level of nutrition 
knowledge within this sample (Raymond-Barker et al.). 
Alarmingly, Dascombe and colleagues (2010) reported that many athletes who use 
supplements have minimal knowledge regarding what they consume. For example, in a 
sample of 72 athletes attending a sporting institute in Australia, 87% reported using at 
least one supplement. Among those who reported supplement use, 17 out of 63 had no 
knowledge regarding the supplement and 21 out of 63 only had knowledge regarding the 
active ingredient in the supplement (Dascombe et al.). Thus a large percentage of 
supplement using athletes have no knowledge of the side effects or physiological effects 
of the substance they consume. Similarly, Petroczi, Naughton, Mazanov, Holloway, and 
Bingham (2007) found that 60% of the 874 athletes participating in a national survey in 
the UK reported supplement use; however, the athletes’ reported reasons for use of a 
given supplement did not match the purported benefits of the supplement. This was true 
for the supplements magnesium, Echinacea, iron, and ginseng. However, the majority of 
the athletes using multivitamins and vitamin C were knowledgeable regarding the 
benefits of use (Petroczi et al.) 
With regards to the level of effort athletes put into researching supplements prior to 
consumption, in a sample of 221 varsity collegiate athletes, Kristiansen and colleagues 
(2005) found that approximately one-third reported that they researched any new 
supplement prior to consumption (Kristiansen, Levy-Milne, Barr, & Flint, 2005). 
Primarily they sought information regarding supplements from health professionals, the 
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internet, and magazines. Among those reporting supplement use, 37% of the total sample 
reported they knew enough about the supplement they were using; however, 46% did not 
feel they knew enough regarding the supplement and 16% were unsure whether they 
knew enough.  
2.5 The Current Study 
Understanding eating pathology, supplement use, and nutrition knowledge in 
collegiate athletes is critical for a number of reasons. Student athletes are at high risk for 
both eating pathology and supplement abuse because they are under extreme pressure to 
improve their athletic performance from themselves, coaches, and significant others 
(Beals, 2002; Galli & Reel, 2009; Muller et al., 2009; Muscat & Long, 2008) and may 
use dietary supplements as a means of achieving their desired performance (McDowall, 
2007; Pramukova et al., 2011). However, when supplement use is present, knowledge of 
their effectiveness or other nutritional requirements may be absent (Burns et al. 2004; 
Dascombe et al., 2010; Petroczi et al., 2007) and high rates of illicit substance use may be 
present (Stephens & Olsen, 2001; Yussman et al., 2006). While individuals with eating 
disorders generally evidence greater nutrition knowledge compared to healthy controls 
(Laessle et al., 1988; Soh et al., 2009), this knowledge appears to do little to help them 
manage unhealthy behaviors around eating and exercise. Furthermore, existing literature 
identified that long-term illicit substance use may lead to medical complications such as, 
cardiovascular difficulties, suppressed testicular function, and cancer and psychiatric 
difficulties such as mood disorders and substance dependence (Kanayama et al., 2008) 
and the NCAA issued a strict warning that dietary supplements are poorly regulated and 
may contain banned substances (NCAA, 2012). Therefore, supplement use may result in 
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the same negative consequences as illicit substance use for athletes. Given these negative 
consequences, it is important that athletes are knowledgeable regarding the supplements 
they consume and they may turn to coaches and athletic trainers to gather information 
regarding healthy eating patterns, who may or may not be knowledgeable about proper 
nutrition (Rockwell et al., 2001).  
Consequently, to build on existing literature, the overarching purpose of this study 
was to further explore rates of eating pathology (including body dissatisfaction and more 
severe eating pathology), supplement use, and nutrition knowledge in a large sample of 
male and female collegiate athletes. Specifically, I examined: 1) base rates and the 
strength of the relationships between eating pathology, supplement use, nutrition 
knowledge, and the source of nutrition knowledge; 2) differences in base-rates of these 
variables by sex and sport; and 3) differences in the strength of these relationships by sex.  
When examining the sample as a whole (RQ1), I predicted that approximately one 
quarter of the overall sample would display subclinical to clinical levels of eating 
pathology and that the majority (over 50%) of the sample would be dissatisfied with their 
weight (H1). I also predicted that at least half of collegiate athletes would report using 
supplements (H2); that most collegiate athletes would have some knowledge of nutrition 
(but not a lot) (H3); and that coaches and athletic trainers would be the primary source of 
nutritional information (H4). With regard to the strength of these relationships, I 
predicted that nutrition knowledge would be positively correlated with supplement use 
and that supplement use would be positively correlated with ideal-actual weight 
discrepancy (H5). 
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With regard to sex differences among these variables (RQ2), I predicted that ideal-
actual weight discrepancy would be more prevalent among women than men and that 
women would display higher rates of eating pathology than men (H6). Similar to past 
research, I predicted that men would report using supplements that aid in building muscle 
mass and aid in energy and protein building more frequently than other types whereas 
females would report using vitamins and minerals more frequently (H7); that women 
would display more nutrition knowledge than men (H8); and that women would be more 
likely than men to receive nutritional information from dieticians (H9). When examining 
the relationships between the aforementioned variables separately by sex, I predicted that 
weight loss/fat burning supplements would be positively correlated with ideal-actual 
weight discrepancy for women, and muscle-building supplements would be positively 
correlated with ideal-actual weight discrepancy for men (H10).  
With regard to differences by sport (RQ3), I chose to examine sports by sex because 
past research suggested there would be significant sex differences in eating pathology, 
supplement use, and nutrition knowledge. Specifically, for sports that had an adequate 
sample size to produce appropriate power, I predicted that ideal-actual weight 
discrepancy would be more common among female athletes participating in sports 
emphasizing leanness (e.g., track and cheerleading) compared to female athletes 
participating in other sports and that there would be no differences in ideal-actual weight 
discrepancy for male athletes by sport type (H11). I also predicted that supplement use 
would be more prevalent among men participating in sports that emphasize muscularity 
(e.g., football) and women participating in sports emphasizing leanness (e.g., 
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cheerleading) compared to other sports (H12). I also predicted that there would be no 
differences in nutrition knowledge by sport (H13). 
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CHAPTER 3
METHODOLOGY 
Participants 
 The current study included 915 athletes (515 men, 400 women) participating in 
NCAA Division I athletics at the University of Nevada, Las Vegas (UNLV) from 2007-
2011.  
Procedures 
 The data utilized in the current study were collected as part of student athletes’ 
required medical information at the beginning of each year of participation in student 
athletics at UNLV. All athletes provided consent for their medical records to be utilized 
for confidential research purposes and surveys were collected from the Director of 
Athletic Training. Identifying information was removed and each participant was 
assigned a participant number prior to the data entry process. Duplicate surveys were 
eliminated through the use of a checklist indicating which athletes had already been 
assigned a participant number. This list only indicated which athletes were included in 
the dataset. In other words, there is no record identifying athletes and their participant 
number. The UNLV Institutional Review Board approved the study as an exempt 
research protocol. 
Measures 
General Information  
Demographic (i.e., sport and age) and descriptive information (i.e., current height, 
current weight, ideal weight, body fat percentage, cholesterol, and highest and lowest 
weight during the past year) was collected through 9-items utilizing an open-response 
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format on the Nutrition Knowledge and Screening instrument (NKS; see Appendix A). 
Ethnicity and sex was collected from the UNLV athletics department database in which 
they provided a report of all student athletes including sex and ethnicity during the years 
of interest. Prior to de-identifying the surveys, the ethnicity and sex of the athlete was 
placed on the NKS.  
Eating Pathology 
Ideal-actual weight discrepancy (I/A WD). I/A WD was calculated by computing the 
difference between self-reported current weight and desired weight. All correlational and 
inferential analyses examining I/A WD utilized the absolute value of the self-reported 
actual-ideal weight discrepancy scores. Absolute values were utilized in an effort to 
describe the magnitude of the difference between ideal and actual weight rather than 
determining exact direction of the desired change. Past research utilized this method as an 
indicator of I/A WD in samples of elderly adults, college students, and general adult 
populations (Caldwell, Brownell, & Wilfley, 1997; Hetherington, 1994; McKinley, 
1998).  
Eating Attitudes Test – 26 (EAT-26). The EAT-26 (Garner & Garfinkel, 1979; see 
Appendix B) is a 26-item inventory comprising a total score and three subscales (i.e., 
dieting, oral control, and food preoccupation). The EAT-26 was originally developed as a 
measure of the symptoms of anorexia nervosa (e.g., food restriction, preoccupation with 
thinness), but is often used as a general measure of eating concerns and severity. The 
EAT-26 utilizes a 6-point Likert scale to assess how frequently they engage in a given 
behavior (i.e., Always, Usually, Often, Sometimes, Rarely, and Never). An EAT-26 
TOTAL score is derived by summing items (item 26 is reverse scored) using the 
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following formula: Always = 3, Usually = 2, Often = 1, and Sometime, Rarely, or Never 
= 0. Items 1, 6, 7, 10, 11, 12, 14, 16, 17, 22, 23, 24, and 26 are summed for a Dieting sub-
scale score (DIET). Items 3, 4, 9, 18, 21, and 25 are summed for a Bulimia and Food 
Preoccupation sub-scale score (BUL). Items 2, 5, 8, 13, 15, 19, and 20 are summed for an 
Oral Control sub-scale score (ORAL). Higher scores indicate more eating pathology, 
with EAT-26 TOTAL scores greater than 20 identified as above the clinical cut-off. The 
EAT-26 has adequate reliability and moderate to high validity with concurrent measures 
such as body image, weight, and number of diets (Garner, Olsted, Bohr, & Garfinkel, 
1982; Koslowsky et al., 1992).  
In the current sample, Cronbach’s coefficient alpha was .87 for women, which was 
well above the suggested cut-off (i.e., .70). For men, coefficient alpha was .56, which fell 
in the unacceptable range. Consequently, I conducted an item analysis (based on the 
alpha-if-item-deleted values), which suggested that items 9, 19, and 26 should be 
removed due to poor values. After deleting these items, internal consistency improved to 
.70 (i.e., an acceptable level). Additionally, for men and women, due to significant 
positive skew (i.e., EAT-26 TOTAL skew = 6.09; DIET = 3.84; BUL = 8.41; and ORAL 
= 3.06), all EAT-26 scales were transformed by taking the log10 value of the scores. This 
resulted in a more acceptable level of skew (i.e., EAT-26 TOTAL skew =0.07; 
DIET=0.34; BUL=3.39; and ORAL=0.54). All inferential and correlational statistics 
were computed utilizing these transformed values. Due to the differences in scoring the 
EAT-26 for men and women, sex differences were not computed for this variable. 
 Female Athletic Screening Tool (FAST; women only). The FAST (McNulty, Adams, 
Anderson, & Affenito, 2001; see Appendix C) is a 33-item self-report eating disorder 
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screening tool developed for female athletes. The FAST utilizes a 4-point Likert scale to 
assess the degree of exercising and eating pathology. The measure is scored by reverse 
scoring all items (except 15, 28, and 32) and summing the values; higher responses 
indicate greater risk for having an eating disorder. Higher scores indicate more eating 
pathology, with FAST TOTAL values greater than 94 in the clinical range and scores 
between 77 and 94 in the subclinical range. As it was designed for women, only female 
athletes completed this measure. 
The FAST has high internal consistency in samples of female collegiate athletes 
(Cronbachs alpha = .87; McNulty et al.). In past research, it was more effective at 
differentiating athletes with eating disorders from athletes without eating disorders and 
non-athletes with eating disorders than measures designed for use in the general 
population (McNulty et al.). In the current study, Cronbach’s alpha was .87 and well 
above the suggested cut-off for internal consistency.  
Nutrition Knowledge 
 The NKS (see Appendix A) is a 40-item measure developed by the nutritional studies 
department at UNLV to measure general nutrition knowledge in student athletes. It 
contains 30-items that utilize a forced-choice format in which the respondent indicates 
whether they agree, disagree, or I don’t know with each statement presented and 1-item 
that utilizes a multiple-choice format in which the respondent selects the best answer for 
a given question (e.g., carbohydrate, protein, or fat). These 31-items are scored as 
correct/incorrect to yield a NKS total score. The remaining 9-items (e.g., I have 
experienced a stress fracture) were utilized as descriptive information and not included in 
the NKS total score. 
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Supplement Use 
 The Supplement Use Survey (SUS; see Appendix D) was developed by the nutritional 
studies department at UNLV to evaluate the degree to which athletes use dietary 
supplements. It contains 42-items assessing use of specific nutritional supplements and an 
additional 5 items allowing for the respondent to indicate any other supplements they are 
currently taking. The measure utilizes a Likert-style frequency scale with anchors at 0; 1-
10; 11-15; and >15 to assess how often each supplement was taken during the previous 
month. Additionally, respondents indicate their reason for taking each supplement (i.e., 
provide energy, enhance performance, enhance recovery, enhance muscle strength, build 
muscle, don’t know, or other). One question assesses the source of supplement 
information (i.e., television, internet, friends, coach, athletic trainer, physician/nurse, 
registered dietician, personal trainer, magazines, parent, or other).  
 There are 5 main categories of supplements included on the SUS including: 
Consumable supplements (CON; energy/sport bars, cereal/fruit/nut bars, gels, and sports 
drinks); Weight Loss/Fat Burning supplements (WL/FB; carnitine, chitosan, citrus 
aurantium, conjugated linoleic acid, guarana, hyrdoxycitric acid, ma huang, pyruvate, 
caffeine, energy drinks); Vitamins/Minerals (V/M; multivitamin, B-complex, ginseng, 
calcium, coenxyme Q10, gingko biloba, St. John’s Wort, Beta Carotene, Green Tea, 
Selenium, Vitamin C, Vitamin E, Echinacea, Chromium); Muscle-building supplements 
(MB; amino acids, glutamine, protein, androstenedione, branched-chain amino acids, 
creatine, DHEA, HMB, tribulus, NO/arginine); and Joint Supporting supplements (JS; 
chondroitin sulfate, glucosamine, MSM). The SUS was scored by totaling the number of 
supplements athletes endorsed within each category, which derived individual subscale 
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scores corresponding with each of the aforementioned supplements categories. A total 
score (SUS TOTAL) was also calculated, which reflected the sum of supplements taken 
across the 5 categories (i.e., CON; WL/FB; V/M; MB; and JS).  
Statistical Analyses 
 After checking the data to ensure they met assumptions of statistical analyses (e.g., 
normality, data entry accuracy) and making adjustments as needed (e.g., data 
transformations, centering variables), each study hypothesis was then tested as follows:  
RQ1. General Predictions About the Sample as a Whole 
H1. A frequency distribution tested the hypothesis that approximately one quarter of 
the sample would display subclinical to clinical levels of eating pathology.  
H2. A frequency distribution tested the hypothesis that at least half of collegiate 
athletes would report using supplements.  
H3. Descriptive statistics (mean, standard deviation, and range) tested the hypothesis 
that athletes would have some knowledge of nutrition (but not a lot). 
H4. A frequency distribution tested the hypothesis that coaches and athletic trainers 
would be the primary source of nutritional information for collegiate athletes. 
H5. Bivariate correlations tested the hypothesis that nutrition knowledge would be 
positively correlated with supplement use and that supplement use would be positively 
correlated with ideal-actual weight discrepancy in this sample of student athletes. 
RQ2. Sex Differences 
H6. An ANOVA tested the hypothesis that ideal-actual weight discrepancy would be 
more prevalent among women than men and women would display higher rates of eating 
pathology than men. 
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H7. An ANOVA tested the hypothesis that men would report using supplements that 
aid in building muscle mass and aid in energy and protein building more frequently than 
other types whereas women would report using vitamins and minerals more frequently.  
H8. An ANOVA tested the hypothesis that women would display more nutrition 
knowledge than men. 
H9. A Chi-Square analysis tested the hypothesis that women would be more likely 
than men to receive nutritional information from dieticians. 
H10. Bivariate correlations tested the hypothesis that nutrition knowledge would be 
positively correlated with supplement use and that supplement use would be positively 
correlated with ideal-actual weight discrepancy in both men and women. In women, 
ideal-actual weight discrepancy and eating pathology would be positively correlated with 
the number of weight loss/fat burning supplements used. In men, ideal-actual weight 
discrepancy would be negatively correlated with the number of muscle-building 
supplements used. After correlations were computed by sex, Fisher’s z-transformation 
tested for differences in the strength of the relationships by sex. 
RQ3. Sport Differences by Sex 
H11. An ANOVA tested the hypothesis that ideal-actual weight discrepancy would be 
more common among women participating in sports emphasizing leanness than other 
sports. An ANOVA tested the hypothesis that there would be no differences in ideal-
actual weight discrepancy among men participating in sports. 
H12. An ANOVA tested the hypothesis that supplement use would be more common 
in men participating in sports emphasizing muscularity and women participating in sports 
emphasizing leanness than other sports.  
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H13. An ANOVA tested the hypothesis that there would be no differences in nutrition 
knowledge among men or women participating in sports. 
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CHAPTER 4 
FINDINGS OF THE STUDY 
Analyses are organized according to the aforementioned research question and 
hypothesis. When warranted and as sample size permitted, secondary analyses were 
performed. 
Descriptive Information about the Sample 
In total, 515 men and 400 women completed the surveys. As shown in Table 1, 
participants were approximately 19 years old (M = 19.24, SD = 1.47). Men were 
approximately 6 ft tall (M = 72.77 in, SD = 3.17) and weighed approximately 200 lbs (M 
= 199.62, SD = 39.93) whereas women were 5.5 ft tall (M = 66.25 in, SD = 3.32) and 
weighed approximately 140 lbs (M = 139.22, SD = 23.62). This resulted in an average 
BMI of about 26 for men (M = 26.40, SD = 4.42) and 22 for women (M = 22.22, SD = 
2.84).  
As shown in Table 2, ethnically, the majority of the sample (32%) self-identified as 
being White/Non-Hispanic; followed by Black/African American (18.4%), 
Hispanic/Latino (4.9%), Native Hawaiian/Pacific Islander (3.8%), bi- or multi-racial 
(1.9%), Asian (1.3%), and Native American (0.1%). Additionally, 7.2% were classified 
as non-residents or non-citizens of the United States. Of the sample, 25.2% participated 
in football; 13.4% in soccer; 10.3% in baseball; 9.4% in diving or swimming; 7.5% in 
track; 7.4% in basketball; 5.7% in cheerleading; 5.0% in softball; 4.2% in dance; 4.0% in 
volleyball; 3.9% in golf; and 3.7% in tennis. Approximately 11% of athletes in the study 
reported having sports injuries.  
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RQ1: General Information About the Sample as a Whole 
Means and standard deviations are presented for the overall sample and by sex for all 
outcome variables in Table 3. 
H1 
 With regard to ideal-actual weight discrepancy in the overall sample, 17.6% of 
athletes were satisfied with their current weight (as indicated by no discrepancy between 
their ideal and actual weight). Of those who reported a discrepancy (i.e., 82.4%), 5.9% of 
participants wished to gain 20 lbs or more; 9.4% wished to gain between 10 and 20 lbs; 
25.4% wished to gain 10 lbs or less. Additionally, 11.5% of the overall sample wished to 
lose 10 lbs or less; 5.7% wished to lose between 10 and 20 lbs; and 3.1% wished to lose 
20 lbs or more.  
With regard to the frequency of severe eating, unfortunately, descriptive information 
using the EAT-26 could not be analyzed for the entire sample because I removed 3 items 
from the scale for men to improve internal consistency. Consequently, descriptive 
statistics were calculated utilizing the clinical cut-off suggested by McNulty et al. (2001) 
for women only. Additionally, the FAST were tabulated only for women.1  These data are 
described in the section below (see H6). 
H2  
With regard to supplement use, 90.4% of the sample reported taking at least one 
supplement within the past month. Athletes reported taking an average of approximately 
6 supplements within the past month. With regards to individual categories of 
supplements, athletes reported taking an average of approximately two consumable 
                                                 
1 The FAST was developed for use with female athletes only (McNulty et al., 2001). 
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supplements (CON), one weight loss/fat burning supplement (WL/FB), two 
vitamins/minerals (V/M), and one muscle-building supplement (MB). Additionally, 
athletes reported using a negligible amount of joint supporting supplements (JS). 
H3 
To determine the level of nutrition knowledge present within the sample, the NKS 
was scored and descriptive statistics were calculated. As expected, athletes earned a score 
of approximately 19 out of 31, indicating that athletes answered 61% of questions 
correctly (range 0% to 97%). 
H4 
With regard to the source of nutrition information, 59% of athletes reported learning 
about supplements from the media (i.e., television, internet, or magazine). Additionally, 
34.7% of athletes learned about nutrition from a friend; 27.9% from a coach; 23.6% from 
an athletic trainer; 18.4% from the medical or nutritional community (i.e., physician, 
nurse, or dietician); 13.6% from a personal trainer; 17.3% from a parent; and 5.2% from 
an alternate source (e.g., sibling, professor).  
H5  
Bivariate correlations between eating pathology, supplement use, and nutrition 
knowledge for the entire sample are presented in Table 4. BMI was positively correlated 
with ideal-actual weight discrepancy (I/A WD; p = .001) and using muscle-building 
supplements (MB; p = .02) and negatively correlated with using consumable supplements 
(CON; p < .001), using weight loss/fat burning supplements (WL/FB; p = .03), and 
nutrition knowledge (NK; p < .001). Ideal-actual weight discrepancy (I/A WD) was 
negatively correlated with using consumable supplements (CON; p < .01) and nutrition 
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knowledge (NK; p = .002) and positively correlated with using muscle-building 
supplements (MB; p = .01). Finally, using consumable supplements (CON) was 
positively correlated with nutrition knowledge (NK; p < .001). The use of supplements in 
any category was related to the use of supplements in all other categories.  
RQ2. Sex Differences 
H6 
With regard to ideal-actual weight discrepancy in men and women, compared to their 
actual weight, on average, men wanted to weigh approximately 206 lbs (i.e., about 6 
pounds more) whereas women wanted to weigh approximately 135 lbs (i.e., about 5 
pounds less). More specifically, approximately 10.7% of men wished to gain 20 lbs or 
more; 16.3% wished to gain between 10 and 20 lbs; and 36.7% wished to gain 10 lbs or 
less. Additionally, 15.4% of men wished to lose 10 lbs or less; 3.3% wished to lose 
between 10 and 20 lbs; and 2% wished to lose 20 lbs or more. For women, none wished 
to gain more than 20 lbs or more; <1% wished to gain between 10 and 20 lbs; and 10.4% 
wished to gain 10 lbs or less. Additionally, 54.6% wished to lose 10 lbs or less; 9.1% 
wished to lose between 10 and 20 lbs; and 5.3% wished to lose 20 lbs or more. 
Additionally, there was a statistically significant difference in percentage of athletes 
who reported ideal-actual weight discrepancy by sex, such that more men than women 
(84.7 vs. 79.5%, respectively) reported ideal-actual weight discrepancy (X2 = 41.49, p < 
.01). Furthermore, there was a statistically significant difference in ideal-actual weight 
discrepancy by sex, F(1, 800) = 28.47, p < .001, such that the amount of dissatisfaction 
was larger (in terms of pounds) for men than for women. 
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With regard to severe eating pathology in men and women, contrary to predictions, 
approximately 3.5% of women who completed this measure scored at or above the 
clinical cut-off of 20. For men, the clinical cut-off was not used due to scoring the 
measuring differently. Sex differences for more severe eating pathology (EAT-26 
TOTAL) and the specific subscales could not be computed because items were removed 
to improve internal consistency for men and therefore were scored differently for men 
and women. However, for women, FAST responses indicated that approximately 92% (n 
= 294) of women in the current sample scored within normal limits. Approximately 8% 
(n = 25) of the women scored in the subclinical range and no women scored in the 
clinical range for eating pathology: the average FAST TOTAL was within normal limits. 
H7 
With regard to sex differences in supplement use, about 88% of men and 94% of 
women reported taking at least 1 supplement in the past month. Furthermore, there was a 
statistically significant difference in total supplement use (SUS TOTAL) such that men 
reported more overall supplement use than women, F(1, 860) = 4.75, p = .03 (see Table 
3). As expected, there was also a statistically significant difference in reported use of 
muscle-building supplements (MB) by sex, such that men reported more use than women, 
F(1, 860) = 61.02, p < .001 (see Table 3). There were no sex differences in reported 
consumption of supplements in any other category. 
H8 
With regard to sex differences in nutrition knowledge, there was a statistically 
significant difference in nutrition knowledge (NK) by sex. As expected, women scored 
higher than men, F(1, 775) = 35.78, p < .001 (see Table 3). 
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H9 
With regard to sex differences in source of nutrition knowledge, there was a 
statistically significant difference for receiving supplement information from athletic 
trainers (X2 = 5.22, p < .05) such that more men learned about supplements from athletic 
trainers than women (33% vs. 16%, respectively). There were no other statistically 
significant sex differences for source of nutrition knowledge. 
H10 
 Bivariate correlations for men in the sample are presented in Table 5. BMI was 
negatively correlated with using consumable supplements (CON; p < .001), using weight 
loss/fat burning supplements (WL/FB; p = .05), and nutrition knowledge (NK; p = .05). 
Contrary to predictions, ideal-actual weight discrepancy (I/A WD) was not significantly 
correlated with using muscle-building supplements (MB) or total supplement use (SUS 
TOTAL), but was positively correlated with overall eating pathology (EAT-26 TOTAL; 
p = .002). Overall eating pathology (EAT-26 TOTAL) was positively correlated with 
total supplements used (SUS TOTAL, p = .01), using weight loss/fat burning 
supplements (WL/FB; p = .001), and using muscle-building supplements (MB; p = .01). 
Dieting behavior (EAT-26 DIET) was positively correlated with using muscle-building 
supplements (MB; p = .002) and using joint supporting supplements (JS; p = .02), and 
negatively correlated with nutrition knowledge (NK; p = .04). Bingeing and purging 
behavior (EAT-26 BUL) was positively correlated with total supplements used (SUS 
TOTAL, p = .003), using consumable supplements (CON; p = .01), using weight loss/fat 
burning supplements (WL/FB; p = .002), and using vitamins/minerals (V/M; p = .001). 
Furthermore, total supplements used (SUS TOTAL) was positively correlated with 
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nutrition knowledge (NK; p < .05); nutrition knowledge (NK) was positively correlated 
with using consumable supplements (CON; p = .01) and muscle-building supplements 
(MB; p = .02). Of note, the use of supplements in any category was associated with 
increased use of supplements in another category. 
Bivariate correlations for women in the sample are presented in Table 6. BMI was 
positively correlated with ideal-actual weight discrepancy (I/A WD; p < .001), overall 
eating pathology (EAT-26 TOTAL, p = .01; FAST TOTAL, p < .001), and dieting 
behavior (EAT-26 DIET; p = .01). Ideal-actual weight discrepancy (I/A WD) was 
positively correlated with overall eating pathology (EAT-26 TOTAL; p < .001; FAST 
TOTAL; p < .001), dieting behavior (EAT-26 DIET; p < .001), bingeing and purging 
behavior (EAT-26 BUL; p = .001), and oral control (EAT-26 ORAL; p = .03), and 
negatively correlated with using consumable supplements (CON; p = .001). Overall 
eating pathology (EAT-26 TOTAL) was positively correlated with another measure of 
overall eating pathology (FAST TOTAL; p < .001) and using weight loss/fat burning 
supplements (WL/FB; p = .04). Dieting behavior (EAT-26 DIET) was positively 
correlated with overall eating pathology (FAST TOTAL; p < .001), total supplements 
used (SUS TOTAL; p = .03), using weight loss/fat burning supplements (WL/FB; p = 
.02), and using vitamins/minerals (V/M; p < .04). Bingeing and purging behavior (EAT-
26 BUL) was positively correlated with overall eating pathology (FAST TOTAL; p < 
.05) and using weight loss/fat burning supplements (WL/FB; p = .01). Additionally, oral 
control (EAT-26 ORAL) was positively correlated with overall eating pathology (FAST 
TOTAL; p = .002); overall eating pathology (FAST TOTAL) was positively correlated 
with using weight loss/fat burning supplements (WL/FB; p = .02); and using consumable 
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supplements (CON) was positively correlated with nutrition knowledge (NK; p = .04). As 
was true for men, the use of supplements in any category was associated with increased 
use of supplements in another category.  
The strength of some relationships differed significantly by sex, with many of the 
relationships being stronger for men than women (see Table 7). More specifically, the 
relationship between ideal-actual weight discrepancy (I/A WD) and using consumable 
supplements (CON) was stronger for men than women (p < .01); as was the relationship 
between dieting behavior (EAT-26 DIET) and using muscle-building supplements (MB; 
p < .05); bingeing and purging behavior (EAT-26 BUL) and total supplements used (SUS 
TOTAL; p < .01), using consumable supplements (CON; p < .01), and using 
vitamins/minerals (V/M; p < .001). With regard to supplement use, a similar pattern 
emerged. The following relationships were stronger for men than women: total 
supplements used (SUS TOTAL) and using joint supporting supplements (JS; p < .001) 
and nutrition knowledge (NK; p < .05); using weight loss/fat burning supplements 
(WL/FB) and using vitamins/minerals (V/M; p < .05), using joint supporting supplements 
(JS; p < .01), and nutrition knowledge (NK; p < .05); using vitamins/minerals (V/M) and 
using joint supporting supplements (JS; p < .01); and using muscle-building supplements 
(MB) and nutrition knowledge (NK; p < .01).  
Conversely, some relationships were stronger for women than men. As shown in 
Table 7, the relationship between BMI and ideal-actual weight discrepancy was stronger 
for women than men (p < .01) as was the relationship between ideal-actual weight 
discrepancy (I/A WD) and overall eating pathology (EAT-26 TOTAL; p < .05), dieting 
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behavior (EAT-26 DIET; p < .05), and bingeing and purging behavior (EAT-26 BUL; p 
< .05). 
RQ3: Sport Differences 
Given the aforementioned statistically significant differences between men and 
women for eating pathology, supplement use, and nutrition knowledge, sports were 
divided by sex and analyzed separately. Male data are in Table 8 and female data in 
Table 9. 
General Information for Men by Sport 
BMI was highest for football followed by baseball, basketball, golf, soccer, 
diving/swimming, tennis, and cheer. For eating pathology, ideal-actual weight 
discrepancy (I/A WD) was highest for football and baseball athletes, followed by those 
who participated in basketball, diving/swimming, golf, cheer, soccer, and tennis. 
Similarly, severe eating pathology (EAT-26 TOTAL) was highest for football athletes 
followed by those who participated in diving/swimming, tennis, baseball, soccer, 
basketball, golf, and cheer. Dieting behavior (EAT-26 DIET) was highest for soccer 
athletes followed by those who participated in football, baseball, basketball, golf, 
diving/swimming, tennis, and cheer. Bingeing and purging behavior (EAT-26 BUL) was 
highest for cheerleaders and tennis athletes followed by those who participated in 
diving/swimming, football, soccer, baseball, golf, and basketball. Oral Control (EAT-26 
ORAL) was highest for diving/swimming athletes followed by those who participated in 
football, basketball, tennis, baseball, golf, soccer, and cheer. 
Total supplements used (SUS TOTAL) was highest for baseball and 
diving/swimming athletes followed by those who participated in soccer, football, cheer, 
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tennis, golf, and basketball. When examining specific categories of supplements, using 
consumable supplements (CON) was highest for golf athletes followed by those who 
participated in diving/swimming, tennis, soccer, baseball, cheerleading, football, and 
basketball. Using weight loss/fat burning supplements (WL/FB) was highest for 
cheerleaders followed by those who participated in diving/swimming, soccer, baseball, 
tennis, football, golf, and basketball. Using vitamins/minerals (V/M) was highest for 
cheerleaders followed by those who participated in diving/swimming, soccer, tennis, 
baseball, football, golf, and basketball. Using muscle-building supplements (MB) was 
highest for baseball athletes followed by those who participated in football, 
diving/swimming, soccer, tennis, golf, basketball, and cheerleaders. Men in all sports 
reported using negligible joint supporting supplements.  
Nutrition knowledge (NK) was highest for male cheerleaders followed by those who 
participated in golf, diving/swimming, soccer, baseball, tennis, football, and basketball.  
General Information for Women by Sport 
BMI was highest for softball athletes followed by those who participated in 
basketball, volleyball, cheerleading, soccer, diving/swimming, golf, track, tennis, and 
dance. For eating pathology, ideal-actual weight discrepancy (I/A WD) was highest for 
softball athletes followed by those who participated in track, cheerleading, volleyball, 
dance, tennis, basketball, diving/swimming, golf, and soccer. For more severe eating 
pathology, overall eating pathology (EAT-26 TOTAL) was highest for golf athletes 
followed by those who participated in cheerleading, dance, basketball, diving/swimming, 
volleyball, softball, soccer, tennis, and track. Dieting behavior (EAT-26 DIET) was 
highest for golf athletes followed by those who participated in cheerleading, dance, 
  
 
64  
basketball, softball, diving/swimming, volleyball, tennis, soccer, and track. Bingeing and 
purging behavior (EAT-26 BUL) was highest for cheerleaders followed by those who 
participated in dance, basketball, soccer, diving/swimming, volleyball, track, golf, tennis, 
and softball. Oral control (EAT-26 ORAL) was highest for dancers followed by those 
who participated in basketball, cheerleading, volleyball, track, diving/swimming, track, 
softball, soccer, and tennis. On an additional measure of severe eating pathology (FAST), 
overall scores were highest for dancers followed by those who participated in 
cheerleading, softball, volleyball, basketball, golf, diving/swimming, tennis, soccer, and 
track. 
Total supplements used (SUS TOTAL) was highest for basketball athletes followed 
by those who participated in cheerleading, softball, dance, soccer, track, golf, 
diving/swimming, volleyball, and tennis. When examining specific categories of 
supplements, using consumable supplements (CON) was highest for diving/swimming 
athletes followed by those who participated in soccer, golf, basketball, volleyball, dance, 
track, cheerleading, softball, and tennis. Using weight loss/fat burning supplements 
(WL/FB) was highest for cheerleaders followed by those who participated in dance, 
basketball, soccer, softball, tennis, track, diving/swimming, volleyball, and golf. Using 
vitamins/minerals (V/M) was highest for basketball athletes followed by those who 
participated in softball, track, dance, golf, cheerleading, soccer, diving/swimming, 
volleyball, and tennis. Using muscle-building supplements (MB) was highest for 
basketball athletes followed by those who participated in soccer, cheerleading, dance, 
softball, track, golf, diving/swimming, volleyball, and tennis. Women in all sports 
reported using negligible joint supporting supplements. 
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Nutrition knowledge (NK) was highest for soccer athletes followed by those who 
participated in diving/swimming, volleyball, track, softball, cheerleading, dance, tennis, 
golf, and basketball. 
Sport Differences by Sex 
Using G*Power, a power analysis was conducted a priori to determine the minimal 
number of participants for each sport that could be calculated in order to have acceptable 
effect size and power. The power analysis specifying a medium effect size (> .25) and 
adequate power (> .80) indicated a total sample size of 159 would yield an actual power 
of .80. For men, soccer, baseball, and football yielded the recommended sample size for 
comparison of all variables of interest (i.e., eating pathology, supplement use, and 
nutrition knowledge). Using the same parameters for women, a power analysis indicated 
a total sample size 240 would yield an actual power of .81. For women, due to missing 
data, sample sizes varied for each of the variables. Therefore, soccer, cheerleading, track, 
diving/swimming, softball, and dance were compared on ideal-actual weight discrepancy. 
For supplement use and nutrition knowledge, soccer, cheerleading, volleyball, track, 
basketball, diving/swimming, softball, and dance were compared. There was insufficient 
sample size to allow for comparison of FAST or EAT-26 data.  
H11 
With regard to sport differences in ideal-actual weight discrepancy for men, there was 
a statistically significant difference in ideal-actual weight discrepancy by sport, F(2, 350) 
= 11.28, p < .001. Post hoc analysis revealed that men who participated in soccer were 
more satisfied than those who participated in baseball (p < .001) and football (p < .001) 
(see Table 8). 
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With regard to sport differences in ideal-actual weight discrepancy for women, there 
was a statistically significant difference by sport, F(5, 256) = 3.00, p = .01. Post hoc 
analysis revealed that women who participated in soccer were more satisfied than women 
who participated in cheerleading (p = .04), track (p = .02), and softball (p = .001) (see 
Table 9). Additionally, softball athletes were more dissatisfied than those who 
participated in diving/swimming (p = .01) and dance (p = .05) (see Table 9). 
Sport differences for more severe eating pathology (EAT-26 and FAST) were not 
calculated due to insufficient sample size.  
H12  
With regard to sport differences in supplement use for men, there was no statistically 
significant difference for total supplements used (SUS TOTAL). Further, there were no 
differences by sport for using consumable supplements (CON), weight loss/fat burning 
supplements (WL/FB), vitamins/minerals (V/M), muscle-building supplements (MB), 
and joint supporting supplements (JS).  
With regard to sport differences in supplement use for women, there was no 
statistically significant difference for total supplements used (SUS TOTAL). Further, 
there were no differences by sport for use of consumable supplements (CON), weight 
loss/fat burning supplements (WL/FB), vitamins/minerals (V/M), and joint supporting 
supplements (JS). There was a significant difference in the use of muscle-building (MB) 
supplements, F(7, 347) = 2.26, p = .03. Post hoc analysis revealed that women who 
participated in basketball used more muscle-building supplements than those who 
participated in soccer (p < .01), cheerleading (p < .01), volleyball (p = .001), track (p = 
.001), diving/swimming (p = .001), softball (p < .01), and dance (p < .01) (see Table 9).  
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H13 
With regard to sport differences in nutrition knowledge for men, there was a 
statistically significant difference in nutrition knowledge (NK), F(2, 336) = 3.95, p = .02. 
Post hoc analysis revealed that men who participated in football had less nutrition 
knowledge than those who participated in soccer (p = .02) and baseball (p = .04) (see 
Table 8).  
With regard to sport differences in nutrition knowledge for women, there was a 
statistically significant difference in nutrition knowledge (NK), F(7, 304) = 3.21, p < .01. 
Post hoc analysis revealed that female cheerleaders had less nutrition knowledge than 
those who participated in soccer (p = .03); basketball athletes had less nutrition 
knowledge than those who participated in soccer (p < .001), volleyball (p = .001), track 
(p < .01), diving/swimming (p = .001), and softball (p = .03); and dancers had less 
nutrition knowledge than those who participated in soccer (p = .02) and diving/swimming 
(p = .04) (see Table 9).  
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CHAPTER 5 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary and Conclusions 
The overarching purpose of this study was to explore rates of eating pathology, 
supplement use, and nutrition knowledge in a large sample of male and female Division I 
collegiate athletes. Overall, although study hypotheses were only partially supported, 
these results yielded important information about eating pathology, supplement use, and 
nutrition knowledge that is highly relevant to helping student athletes stay healthy. 
Eating Pathology 
Few athletes scored in the clinical or subclinical range on measures of severe eating 
pathology. These findings are considerably lower than what is reported in past research 
within college-aged samples (Byrne & McLean, 2001) and collegiate athletes (Johnson et 
al., 1999). However, great variability exists in the reported prevalence of disordered 
eating in athletic populations (Coelho, Soares, & Ribeiro, 2010). Literature reviews 
report rates of eating pathology in female athletes ranging from 0 to 27% (Coehlo, 
Soares, & Ribeiro, 2010); however, this review included eating pathology questionnaires 
that were designed for use in the general population and may have overestimated the 
extent of eating pathology in athletes. Regardless, a large percentage of the sample 
(82.4%) reported ideal-actual weight discrepancy, which was consistent with past 
research that within college-aged samples ideal-actual weight discrepancy occurs at an 
alarming rate (Paap & Gardner, 2011; Schwitzer et al., 1998).  
Furthermore, when examined by sex, more men reported feeling dissatisfied with 
their body than women which is inconsistent with past research that suggests, compared 
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to men; more college-aged women are dissatisfied with their weight (Byrne & McLean, 
2001; Frederick, Forbes, Grigorian, & Jarcho, 2007; Klemchuk et al., 1990; Pasman & 
Thompson, 1988; Pramukova et al., 2011). Research suggests that male athletes view 
having a muscular physique as a symbol of power and competitiveness and may lead to 
having a mental edge over opponents (Galli & Reel, 2009). The largest male sports 
presented in the current study were soccer, football, and baseball and according to the 
UNLV Athletics Department website (www.unlvrebels.com), these teams have had 
losing records for the past several years, as such they may have greater distortions 
regarding their ideal and greater pressures to be stronger and more powerful than other 
male athletes.  
Additionally, when examining the differences between ideal and actual body weight, 
men reported greater weight differences than women. Suggesting that when men reported 
dissatisfaction, they were farther from their ideal than women. Past research supports 
greater distortions between perceived body and actual body shapes in male swimmers 
compared to female swimmers (Urdapilleta et al., 2010); however, sex differences in 
weight distortion research has been inconsistent with other researchers reporting that 
women desire a greater weight discrepancy than men (Dolan, Birtchnell, & Lacey, 1987).  
In the current study, women reported the desire to lose weight and men reported the 
desire to gain weight. Past research supports that men generally are more satisfied with 
higher weight levels than women whereas women generally are more satisfied with lower 
weight levels than men (Frederick et al.; Ross & Ivis, 1999). In athletes results are 
generally consistent with female athletes engaging in dieting behaviors and male athletes 
engaging in exercising behaviors (Geisner, Grossbard, Tollison, & Larimer, 2012; 
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Greenleaf et al., 2009; Rosendahl et al., 2009). The current results add to the growing 
body of literature that suggests while men and women may evidence different body 
image concerns, ideal-actual weight discrepancy in male and female athletes is still high. 
Supplement Use 
An overwhelming majority of athletes reported using at least one supplement during 
the past month, which is consistent with past research (Burns et al., 2004; Diehl et al., 
2012). Sex differences emerged such that men used more total and muscle-building 
supplements than women. Research examining sex differences in total supplement use 
has been inconsistent in past literature with some studies reporting more supplement use 
in men (Scofield & Unruh, 2006) and others reporting more supplement use in women 
(Muller et al., 2009). However, past research has found higher rates of protein 
supplementation in men (Bell et al., 2004; Froiland et al., 2004). Overall, research 
supports that men are more likely to take supplements for speed, agility, strength, power, 
and muscle gain whereas women are more likely to take supplements to improve their 
general health (Bell et al., 2004; Froiland et al.; Herbold et al., 2004). Interestingly, in the 
current study, there were no sex differences in the use of vitamins and minerals. Past 
research on sex differences in vitamin and mineral use is conflicting with some 
researchers reporting that women use vitamins and minerals more than men (Froiland et 
al.) and others reporting no sex differences (Bell et al.).  
Nutrition Knowledge 
Nutrition knowledge scores in the current study were somewhat higher than scores 
reported in past research (Jonnalagadda et al., 2001; Rosenbloom, Jonnalagadda, & 
Skinner, 2002), albeit still low. Additionally, women had more nutrition knowledge than 
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men. Somewhat higher scores (74% vs. 64%) on nutrition quizzes have been reported in a 
sample of female athletes compared to female athletes in the current sample (Raymond-
Barker, Petroczi, & Quested, 2007). Overall, athletes relied on the media to gather 
nutrition information, followed by friends. Past research supports that athletes utilize the 
media for nutrition information (Medeiros et al., 1991); however, more recent literature 
found that coaches and athletic trainers comprise the most common sources of nutritional 
information (Burns et al., 2004; Torres-McGhee et al., 2012). In the current study, men 
were more likely than women to learn about supplements from athletic trainers, which is 
mostly consistent with past research that suggests men are more likely to learn about 
supplements from store clerks, athletic peers, friends, or coaches than women (Froiland et 
al., 2004).  
Relationships between Eating Pathology, Supplement Use, and Nutrition Knowledge 
Overall Sample.  BMI, ideal-actual weight discrepancy, supplement use, and nutrition 
knowledge were positively correlated. Furthermore, ideal-actual weight discrepancy and 
BMI was associated with using more muscle-building supplements; and ideal-actual 
weight discrepancy was associated with less nutrition knowledge. 
Men. Higher BMI was associated with using less total, consumable, and weight 
loss/fat burning supplements as well as less nutrition knowledge. This is inconsistent with 
past research, which reported that athletes who use supplements generally weigh more 
than athletes who do not use supplements (Kao, Deuster, Burnett, & Stephens, 2012; 
Raudenbush & Meyer, 2003). The finding that muscle-building supplements were not 
related to BMI was surprising given that past research supports the role protein 
consumption plays in weight gain (Duellman, Lukaszuk, Prawitz, & Brandenburg, 2008; 
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Lemon, 1997). Contrary to predictions, ideal-actual weight discrepancy was not related to 
total or muscle-building supplement use but was related to more severe eating pathology. 
Specifically, dieting behavior was associated with using more muscle-building and joint 
supporting supplements as well as less nutrition knowledge. Additionally, bingeing and 
purging behaviors were associated with using more total, consumable, and weight loss/fat 
burning supplements as well as more vitamins/minerals. This is consistent with past 
research, which reported that athletes who are engaging in efforts to increase muscle 
mass and who hold more positive beliefs (e.g., make me bigger; make me faster) and 
fewer negative beliefs (e.g., cause heart problems; cause long-term side effects) regarding 
performance enhancing supplements are more likely to use those supplements in the 
future (Dodge et al., 2008). Overall, in men, more total, consumable, and muscle-building 
supplement use was related to more nutrition knowledge. 
Women. Ideal-actual weight discrepancy was associated with higher BMI and more 
eating pathology was associated with more ideal-actual weight discrepancy, higher BMI, 
and using more weight loss/fat burning supplements. The relationship between eating 
pathology and weight loss/fat burning supplements was not surprising given that past 
research suggests that women with eating disorders ingest high rates of weight 
suppressants, caffeine, cigarettes, and other legal supplements as a means of weight 
control (Bulik et al., 1992; Fahy & Treasure, 1991; French et al., 1994; Klesges & 
Klesges, 1988). Additionally, past research found that as female college freshmen gained 
weight, their risk for eating pathology increased and this result held true regardless of 
whether their actual BMI status changed (Delinsky & Wilson, 2008). More nutrition 
knowledge was associated with using more consumable supplements in the current study.  
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Sport Differences by Sex 
For men, soccer athletes reported more satisfaction than those who participated in 
baseball and football. There were no significant sport differences in supplement use for 
men, which is somewhat surprising given that past research has found differences in the 
rates of supplement use depending on the types of sports under consideration 
(Raudenbush & Meyer, 2003). Further, football athletes had less nutrition knowledge 
compared to those who participated in baseball and soccer. While past research on sport 
differences in nutrition knowledge is limited, some research has examined nutrition 
knowledge in football players separately and has found somewhat lower total scores 
(Jonnalagadda et al., 2001) compared to past research examining nutrition knowledge in 
other athletes (Rosenbloom et al., 2002). 
For women, soccer athletes displayed more satisfaction with their body weight than 
cheerleaders and softball athletes, which is consistent with past research that identified 
soccer athletes as having less body dissatisfaction than other female athletes (Blacker, 
Drake, Reed, Almeida, & Raudenbush, 2007).  Conversely, softball athletes displayed 
more ideal-actual weight discrepancy than those who participated in diving/swimming 
and dance. With regard to supplement use, female basketball athletes used more muscle-
building supplements than all other women’s sports (i.e., soccer, cheerleading, volleyball, 
track, diving/swimming, softball, and dance). Research on differences in supplement use 
for women by sport is limited and the current results added to the growing body of 
research literature. For women, cheerleaders and basketball athletes displayed less 
nutrition knowledge than soccer athletes while basketball athletes also displayed less 
nutrition knowledge than women who participated in volleyball, track, diving/swimming, 
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and softball; dancers had less nutrition knowledge than soccer and diving/swimming 
athletes. 
Implications of Current Research 
These results have important implications for male and female athletes, coaches, and 
universities. First, nutritional supplementation is generally considered safe when taken at 
proper doses, and when coupled with proper diet and exercise (Greenwood, Farris, 
Kreider, Greenwood, & Byars, 2000; Lopez et al., 2009) and is primarily dangerous when 
taken at the wrong dosage, taken in the absence of a proper diet, or taken by individuals 
with pre-existing health conditions (e.g., renal disease; Greenway, Fujika, & Yu, 2011; 
Gualano et al., 2008). These data suggest that collegiate athletes are engaging in high 
levels of supplement use with little to no knowledge regarding nutritional and 
supplemental standards. This represents a grave health risk considering that the majority 
of the ill effects of supplementation use result from a lack of knowledge of appropriate 
dosing for such supplements.  
 Second, although the majority of athletes in the sample gleaned nutrition information 
from the media, it is not an ideal source of supplement information. Research suggests 
that websites marketing herbal weight loss supplements and steroids seldom provide 
information on drug interactions and adverse reactions (Cordaro, Lombardo, & 
Cosentino, 2011; Jordan & Haywood, 2007). This is significant risk to those who are 
seeking information through these sources. The media has also been implicated in 
increased ideal-actual weight discrepancy among men and women (Bartlett, Vowels, & 
Saucier, 2008; Benowitz-Fredericks et al., 2012; Grabe, Ward, & Hyde, 2008; Leit, Pope, 
& Gray, 2001; Mulgrew & Volcevski-Kostas, 2012). Taken together, the media may 
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represent a perfect storm for athletes who utilize the media for information, which is 
largely incomplete, if not inaccurate, and increased exposure is likely exacerbating ideal-
actual weight discrepancy.  
Third, male and female athletes displayed similar levels of eating pathology in the 
current study. While traditionally in general populations, women display higher levels of 
eating pathology than men (Eisenberg, Nicklett, Roeder, & Kirz, 2011; Striegel-Moore et 
al., 2009), there is some evidence to suggest that sex differences in eating pathology are 
minimized within athletic populations (Rosendahl et al., 2009; Sanford-Martens et al., 
2005). That said, for men, the belief that they are underdeveloped and engaging in 
behaviors to increase muscle mass is common (McCreary & Sasse, 2000; Olivardia, 
Pope, Borowiecki, & Cohane, 2004) and this drive for muscularity is often exaggerated 
by comments from others and social desirability (Nowell & Ricciardelli, 2008). Research 
has suggested that exposure to the media worsens the drive for muscularity in men 
(Daniel & Bridges, 2010; Mulgrew & Volcevski-Kostas, 2012). Given that the primary 
source for supplement information was the media and that muscular physiques presented 
in the media have become more unrealistic and harder to achieve over time (Dallesasse & 
Kluck, 2013; Leit, Pope & Gray, 2001; Martins, Williams, Ratan, & Harrison, 2011; 
Pope, Olivardia, Gruber, & Borowiecki, 1999; Pope, Phillips, & Olivardia, 2000), 
athletes reliance on media for supplement information puts male athletes at a serious risk 
to develop ideal-actual weight discrepancy and engage in behaviors aimed at achieving 
the unrealistic muscular ideal. Behaviors that athletes may engage include the use of legal 
muscle-building supplements, as supported in the current and past research, or intense 
exercise (Hale, Roth, DeLong, & Briggs, 2010; Tylka, 2011).  
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 Furthermore, for women, ideal-actual weight discrepancy was not related to 
supplement use; however, eating pathology was related to supplement use, specifically, 
weight loss/fat burning supplements. This suggests that while the majority of female 
athletes report ideal-actual weight discrepancy, ideal-actual weight discrepancy alone is 
not necessarily a risk factor for supplement use. Therefore, the belief that one is 
overweight or an undesirable body shape does not always lead to strategies aimed at 
achieving the ideal body shape, such as supplement use. The finding that eating 
pathology was related to weight loss/fat burning supplements is not surprising, given that 
research suggests women diagnosed with more severe eating pathology engage in 
numerous extreme dieting techniques, including supplementation in order to lose weight 
(Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011). Further, in the current study 
ideal-actual weight discrepancy was related to eating pathology, past research suggests 
that current and past dieting, anxiety, and inflexible body image often moderates the 
relationship between ideal-actual weight discrepancy and eating pathology (Juarascio, 
Perone, & Timko, 2011; Wendell, Masuda, & Le, 2012). Specifically, Wendell and 
colleagues suggested that inflexible beliefs regarding body image mediate the 
relationship between body image cognitions and pathological eating behaviors in college 
women. This may serve as a partial explanation for the finding in the current study that 
ideal-actual weight discrepancy is not related to supplement use in women. Perhaps, 
female athletes that are able to accept weight fluctuations as part of their identity do not 
feel the need to engage in pathological eating behaviors.   
 
 
  
 
77  
Limitations of Current Research 
Despite the apparent benefits of the current study, it is not without limitations. The 
use of information from the athlete’s medical records allowed for examining collegiate 
athletes from several years prior to the current study. While this provided a large sample 
size, the use of archival data resulted in some limitations; 1) knowledge and supplement 
use surveys completed by athletes were not validated; and 2) athletes completed the 
questionnaires on their own time and returned them to the athletics department. This 
resulted in a lack of quality control and assurance that all surveys were completed as 
intended. Lastly, while the overall sample size was sufficient to test for gender 
differences and a few sports, a larger sample is necessary to test for differences in all 
sports as well as ethnic differences in eating pathology, supplement use, and nutrition 
knowledge. 
The availability of eating pathology information from the athletics department 
resulted in some limitations; 1) athletes completed and submitted the questionnaires to 
the athletics department with their name included on the instruments; and 2) athletics 
programs have a large stake in the well being of their student athletes. As such, athletes 
have no confidentiality over matters that may put themselves or others at risk. The 
aforementioned issues likely resulted in athletes underreporting the level of eating 
pathology in the current study. 
Information on illicit substance use would have been a valuable asset to the current 
study but issues with social desirability and the negative consequences of use precluded 
the accurate assessment of such information. Future research exploring illicit substance 
use, which utilizes the use of objective assessment (e.g., urinalysis) and examines the 
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relationships between eating pathology and nutrition knowledge would be a logical and 
valuable next step. 
Recommendations for Future Research, Prevention and Intervention 
 Despite these limitations, these results have various implications for future research, 
prevention, and intervention. One recommendation is for university collegiate athletics 
programs to take a harm reduction approach to these topics. Harm reduction approaches 
have received much research in the field of addictive behaviors, with the majority of 
research on alcohol and drug use (Akbar et al., 2011; Logan & Marlatt, 2010; Marlatt & 
Witkiewitz, 2002; Wodak & Cooney, 2006) and more recently on performance-
enhancing drugs in athletes (Kirkwood, 2009). Specifically, harm reduction approaches 
seek to 1) reduce harmful consequences associated with risky behavior; 2) provide 
alternatives to a zero tolerance policy; and 3) increase access to alternative treatment 
programs.  
 For example, one approach to problematic supplement use is for collegiate sports 
programs to develop a student-athlete nutrition course requirement. This required course 
would be tailored to the unique nutritional challenges faced by student-athletes and would 
provide information on proper diet, proper supplement intake, and efficacy of widely 
used nutrients. Karpinski (2012) made similar recommendations and provided a general 
outline of a student-athlete tailored course. Past research supports increased nutrition 
knowledge with brief nutritional interventions in the general population (Abood, Black, 
& Birnbaum, 2004).  
 Furthermore, given that the media plays such a prominent role in informing athletes 
regarding supplements and media’s promotion of muscular-ideal and thin-ideal beliefs, 
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interventions should focus on how to lessen the impact of the media. One reason the 
media plays such a major role is likely due to the accessibility of information, sports 
programs may benefit from supplying sources of accurate information in accessible 
formats and from qualified sources. Ideas may include providing a web-based portal 
supplying the information gathered from reputable sources that is promoted by the 
athletics department. This may decrease the need for athletes to seek out their own 
information from sources of questionable validity. 
 Additionally, athletes in the current study were primarily just beginning their 
collegiate athletic careers and past research has found differences in the level of 
disordered eating in female athletes enrolled at Division I universities compared to 
Division II universities (Picard, 1999). This may mean that as level of competitiveness 
and thus, pressure to perform increases, eating pathology and supplement use may also 
increase. Future research utilizing a pre-post test design examining differences in 
supplement use as level of participation and competitiveness increases would be of value.  
 Moreover, past research has found differences in body dissatisfaction for women and 
men participating in sports with varying levels of aesthetic focus (Crissey & Honea, 
2006; Krentz & Warschburger, 2011). Future research extending this finding and further 
exploring the differences in supplement use by sport in male and female athletes would 
present valuable information for sports professionals attempting to tailor effective 
interventions. Specifically, research exploring within sports variability would be of 
interest. 
 With regards to effective interventions, in women, for example, flexibility in body 
image beliefs appears to be an important mediator in the relationship between body 
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dissatisfaction and eating pathology (Wendell et al., 2012). Interventions tailored to 
athletes and coaching staff that focuses on acceptance and mindfulness, such as 
Dialectical Behavior Therapy or Mindfulness-Based Stress Reduction, would be of value. 
While the concept of utilizing clinical interventions with an acceptance component for 
individuals with eating disorders is not new (see Bankoff, Karpel, Forbes, & Pantalone, 
2012 for review), utilizing the techniques of mindfulness and emotional regulation with 
athletes and coaching staff regardless of eating disorder diagnosis may prevent the 
development of eating pathology. Indeed recent literature has found increased body 
satisfaction among men who utilize mindfulness techniques (Lavender, Gratz, & 
Anderson, 2012). This will be particularly important for women and men who participate 
in sports that value physical appearance and leanness (e.g., track, cheerleading, dance).  
 Finally, there has been much controversy regarding creatine supplementation in 
athletes and whether there are adverse consequences of use (Gualano et al., 2008; 
Greenwood et al., 2000; Kim, Kim, Carpentier, & Poortmans, 2011; Lopez et al., 2009; 
Ostojic & Ahmetovic, 2008). However, recent research using animal models has found a 
possible link between creatine use and relief from symptoms of depression and 
posttraumatic stress disorder (Allen, 2012; Allen, D’Anci, Kanarek, & Renshaw, 2012; 
D’Anci, Allen, & Kanarek, 2011). Given the high rates of creatine use in men playing 
collegiate sports, research exploring mental health correlates other than eating pathology 
would be an interesting extension of the current research and would potentially illuminate 
more implications for the widespread use of creatine and other protein supplements. 
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APPENDIX A: NUTRITION KNOWLEDGE & SCREENING 
 
 
 
 
 
 
 
 
 
 
 
  
Nutrition Knowledge and Screening / UNLV Athletic Training 
 
Name ______________________________   Sport ______________________  Age ______  
 
What is your height? __________________  What is your current weight? _________ lbs.   
 
What is your desired weight? __________  What is your body fat? _________ %  _____ Don’t know  
 
What is your serum cholesterol? _________ mg/dL  ____ Don’t know   
 
In the last year, what was your highest weight? _________ lbs.  and lowest weight? _________ lbs. 
 
Date _____/_____/_____ 
 
Please circle the answer that best answers the question. 
1 Carbohydrate and fat are the main energy sources for 
athletes.   
Agree  Disagree Don’t know 
2 Athletes should not eat sweets prior to an event. 
  
Agree  Disagree Don’t know 
3 Carbohydrates make you fat. 
  
Agree  Disagree Don’t know 
4 An athlete should consume a high-_____ meal 2-3 
hours before an event.   
Carbohydrate Protein Fat 
5 Protein is the main energy source for the muscle. 
  
Agree  Disagree Don’t know 
6 Protein supplements are necessary for athletes. 
  
Agree  Disagree Don’t know 
7 An athlete should replace fluids before, during, and 
after an event.   
Agree  Disagree Don’t know 
8 Athletes should rely on thirst to ensure fluid 
replacement.   
Agree  Disagree Don’t know 
9 Urine color can indicate dehydration. 
  
Agree  Disagree Don’t know 
10 Vitamin and mineral supplements increase energy 
levels.   
Agree  Disagree Don’t know 
11 A multivitamin and mineral supplement is necessary for 
optimal sport performance.   
Agree  Disagree Don’t know 
12 Carbohydrates are not as easily and rapidly digested as 
protein and fat.   
Agree  Disagree Don’t know 
13 Eggs and legumes are examples of protein sources other 
than meat.   
Agree  Disagree Don’t know 
14 No more than 15% of calories in the diet should be 
provided by fat.   
Agree  Disagree Don’t know 
15 One 8-ounce glasses of milk is enough to fulfill the 
recommended amount of calcium per day.   
Agree  Disagree Don’t know 
16 Those with a meatless diet are at a higher risk for iron 
deficiency.   
Agree  Disagree Don’t know 
17 Due to menstruation, females need more iron in their 
diets than men.   
Agree  Disagree Don’t know 
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18 Bananas and avocadoes are good sources of potassium. 
  
Agree  Disagree Don’t know 
19 Excess vitamin supplementation may be harmful. 
  
Agree  Disagree Don’t know 
20 The body can synthesize vitamin D upon exposure to the 
sun.   
Agree  Disagree Don’t know 
21 Potatoes, strawberries, and cantaloupe are good sources 
of vitamin C.   
Agree  Disagree Don’t know 
22 Salt is an essential part of a healthy diet. 
  
Agree  Disagree Don’t know 
23 Bread and cereals are the only food groups that are a 
good source of fiber.   
Agree  Disagree Don’t know 
24 During exercise, it is better to drink a large amount of 
fluid all at once rather than small amounts over time.   
Agree  Disagree Don’t know 
25 Sports drinks are the best way to replace body fluids lost 
during exercise.   
Agree  Disagree Don’t know 
26 Drinking beer is a good way to rehydrate after exercise. 
  
Agree  Disagree Don’t know 
27 Drinking alcohol will add calories to your diet. 
  
Agree  Disagree Don’t know 
28 Caffeine has been shown to improve endurance 
performance.   
Agree  Disagree Don’t know 
29 A sound nutritional practice for athletes is to eat a wide 
variety of different food types from day to day.    
Agree  Disagree Don’t know 
30 What the athlete eats is only important if the athlete is 
trying to gain or lose weight.   
Agree  Disagree Don’t know 
31 Learning about nutrition is not important for athletes 
because they eat so much food they always get the 
nutrients their bodies need. 
  Agree  Disagree Don’t know 
32 I lose weight regularly to meet weight requirements for 
my sport. 
  Agree  Disagree Don’t know 
33 I have experienced bone stress fractures.   Agree  Disagree Don’t know 
34 During my season, I find I am too busy to eat breakfast.   Agree  Disagree Don’t know 
35 I limit my fat consumption.   In season Off season  Never 
36 I carefully control my calorie intake.   In season Off season  Never 
37 I have skipped meals to prepare for competition.   Agree  Disagree Don’t know 
38 I have fasted for 24 or more hours for competition or 
training. 
  Agree  Disagree Don’t know 
39 To lose weight, I have reduced my carbohydrate intake.   Agree  Disagree Don’t know 
40 To lose weight, I have reduced my milk and dairy 
intake. 
  Agree  Disagree Don’t know 
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APPENDIX B: EATING ATTITUDES TEST - 26 
 
 
 
Eating Attitudes Test (EAT-26)
Age:    _____ Current Weight: ______ Highest weight (excluding
pregnancy): _____
Sex:     _____
Height:  _____ Lowest Adult Weight: ______ Ideal Weight: ______
9 Please choose one response by marking a
check to the right for each of the following
statements:
Always Usually Often Some
times
Rarely Never Score
1. Am terrified about being overweight. _ _ _ _ _ _
2. Avoid eating when I am hungry. _ _ _ _ _ _
3. Find myself preoccupied with food. _ _ _ _ _ _
4. Have gone on eating binges where I feel that I
may not be able to stop. _ _ _ _ _ _
5. Cut my food into small pieces. _ _ _ _ _ _
6. Aware of the calorie content of foods that I eat. _ _ _ _ _ _
7. Particularly avoid food with a high carbohydrate
content (i.e. bread, rice, potatoes, etc.)
_ _ _ _ _ _
8. Feel that others would prefer if I ate more. _ _ _ _ _ _
9. Vomit after I have eaten. _ _ _ _ _ _
10. Feel extremely guilty after eating. _ _ _ _ _ _
11. Am preoccupied with a desire to be thinner. _ _ _ _ _ _
12. Think about burning up calories when I exercise. _ _ _ _ _ _
13. Other people think that I am too thin. _ _ _ _ _ _
14. Am preoccupied with the thought of having fat on
my body. _ _ _ _ _ _
15. Take longer than others to eat my meals. _ _ _ _ _ _
16. Avoid foods with sugar in them. _ _ _ _ _ _
17. Eat diet foods. _ _ _ _ _ _
18. Feel that food controls my life. _ _ _ _ _ _
19. Display self-control around food. _ _ _ _ _ _
20. Feel that others pressure me to eat. _ _ _ _ _ _
21. Give too much time and thought to food. _ _ _ _ _ _
22. Feel uncomfortable after eating sweets. _ _ _ _ _ _
23. Engage in dieting behavior. _ _ _ _ _ _
24. Like my stomach to be empty. _ _ _ _ _ _
25. Have the impulse to vomit after meals. _ _ _ _ _ _
26. Enjoy trying new rich foods. _ _ _ _ _ _
                      Total Score =
Behavioral Questions:
In the past 6 months have you: Yes No
A. Gone on eating binges where you feel that you may not be able to stop?   (Eating
much more than most people would eat under the same circumstances)
If you answered yes, how often during the worst week: ____________________
B. Ever made yourself sick (vomited) to control your weight or shape?
If you answered yes, how often during the worst week: ____________________
C. Ever used laxatives, diet pills or diuretics (water pills) to control your weight or shape?
If you answered yes, how often during the worst week? ____________________
D. Ever been treated for an eating disorder?   When: ___________________________
EAT-26 From: Garner et al. 1982, Psychological Medicine, 12, 871-878); adapted by D. Garner with permission.
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APPENDIX C: FEMALE ATHLETIC SCREENING TOOL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Nutrition Screening for Female Athletes  
 
Definitions: Name ___________________________ !"#$%&'#()(*+,'&%-.(-%/&0&/,((12(3&45/#'6 
*$-%/&%# Sport ___________________________ ()(7%+#85.#8(/&3#(-..9//#8(:,(%9-%+(/9(;9$<(-'(-(/#-3(9$(
&48&0&85-..,(&4(9$8#$(/9(&3=$90#(=#$>9$3-4%#6 
 ?$-&4&4@()(A4/#4'#(=+,'&%-.(-%/&0&/,6(?+#(@9-.(&'(/9(&3=$90#(>&/4#''(
.#0#.(&4(9$8#$(/9(=#$>9$3(9=/&3-..,6     
(
Please answer as completely as possible: 
(
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APPENDIX D: SUPPLEMENT USE SURVEY 
 
!"#$%&&&&&'&&&&&'&&&&&
Which of the following nutritional 
supplements are you%currently 
taking?
Category 1 ()
*+
,-
$%
$.
$)
/0
1.
2"
.3
$%
4$
)5
*)
6
".
3$
1.
2"
.3
$%
)$
3*
+$
)0
%
1.
2"
.3
$%
6
78
39
$%
8#
)$
./
#2
:
7,
9-
%6
78
39
$
!
*.
;#%
<.
*=
>#2$)%
1.$)/0%'%?4*)#%@")%A,B$B%(*=$)@")C%4)*#$,.%
@")8%A,B$B%(7)$%()*DC%?.,3<$)8%E")"#2*.%@")D F GHGF GGHGI JGI
K$)$"9%'%L)7,#%'%M7#%@")%A,B$B%?4$3,"9%N%@")C%
O7"<$)%>"#8%@")D F GHGF GGHGI JGI
P$98%".-%*#2$)%)$9"#$-%4)*-73#8%%A,B$B%PQC%
K9,5%?2*#8C%?4*)#%:$".8D F GHGF GGHGI JGI
?4*)#8%!),.<8%A,B$B%P"#*)"-$%R2,)8#%
O7$.32$)C%()*4$9%5,#.$88%="#$)C%PSCD F GHGF GGHGI JGI
Category 2
K").,#,.$ F GHGF GGHGI JGI
K2,#*8". F GHGF GGHGI JGI
Citrus aurantium %A:,##$)%>)"./$D F GHGF GGHGI JGI
K*.T7/"#$-%U,.*9$,3%V3,-%AKUVD F GHGF GGHGI JGI
P7")"."% F GHGF GGHGI JGI
W0)-*X03,#),3%V3,-%AWKVD F GHGF GGHGI JGI
E"%W7"./%AEphedra sinesis C%142$-),.$D F GHGF GGHGI JGI
(0)7+"#$ F GHGF GGHGI JGI
K"55$,.$ F GHGF GGHGI JGI
Category 3
E79#,+,#"6,.'6,.$)"9%87449$6$.# F GHGF GGHGI JGI
:H3*649$X F GHGF GGHGI JGI
P,.8$./ F GHGF GGHGI JGI
K"93,76 F GHGF GGHGI JGI
K*$.Y06$%OGF F GHGF GGHGI JGI
Ginkgo biloba F GHGF GGHGI JGI
?#B%Z*2.[8%\*)# F GHGF GGHGI JGI
%3")*#$.$ F GHGF GGHGI JGI
P)$$.%#$" F GHGF GGHGI JGI
?$9$.,76 F GHGF GGHGI JGI
],#"6,.%K F GHGF GGHGI JGI
],#"6,.%1 F GHGF GGHGI JGI
132,."3$" F GHGF GGHGI JGI
K2)*6,76 F GHGF GGHGI JGI
M"6$%
?4*)#%
Why do you choose to take the supplements that you 
indicated taking at least once per month? 
AK2$3<%#2$%@*X%#2"#%"449,$8%*)%4),.#%0*7)%)$"8*.%,.%^>#2$)^D
!"##$%&%'()*+%)!",-%.)
QMU]%V#29$#,3%R)",.,./
How often do you take 
this supplement? 
AK,)39$%#,6$8%4$)%6*.#2D
1
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Category 4 Pr
ov
id
e 
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gy
En
ha
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e 
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ce
En
ha
nc
e 
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co
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ry
 
En
ha
nc
e 
m
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cl
e 
str
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h
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ild
 m
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cl
e
D
on
't 
kn
ow
Other 
Amino acids 0 1-10 11-15 >15
Glutamine 0 1-10 11-15 >15
Protein (Casein, whey, soy, colostrum) 0 1-10 11-15 >15
Androstenedione 0 1-10 11-15 >15
Branched-Chain Amino Acids (BCAAs) 0 1-10 11-15 >15
Creatine 0 1-10 11-15 >15
DHEA (Dehydroepiandrosterone) 0 1-10 11-15 >15
HMB (-Hydroxy--Methylbutyrate) 0 1-10 11-15 >15
Tribulus 0 1-10 11-15 >15
NO / arginine 0 1-10 11-15 >15
Category 5
Chondroitin Sulfate 0 1-10 11-15 >15
Glucosamine 0 1-10 11-15 >15
MSM (Methylsulfonymethane) 0 1-10 11-15 >15
Category 6
Energy drinks (i.e. Redbull, Rockstar) 0 1-10 11-15 >15
Sugar-free drinks (i.e. Sugar-free Rockstar, 5-
hour energy) 0 1-10 11-15 >15
0 1-10 11-15 >15
0 1-10 11-15 >15
0 1-10 11-15 >15
0 1-10 11-15 >15
0 1-10 11-15 >15
How did/do you learn about using supplements?
Check all that apply.
Television
Internet
Friends
Coach
Athletic Trainer
Physician or Nurse
Registered Dietitian
Other (Please list any other supplement that you take.)
Parent
Other: 
Other: 
Other: 
Personal Trainer
Other: 
Magazines
Why do you choose to take the supplements that you 
indicated taking at least once per month? 
(Check the box that applies or print your reason in "Other")
How often do you take 
this supplement? 
(Circle times per month)
2
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TABLE 2 
 
Frequencies for Overall Sample 
 f % Cum % 
Sex!    
Men 515 56.3 56.3 
Women 400 43.7 100.0 
Ethnicity    
White/Non-Hispanic 297 32.0 46.3 
Hispanic/Latino 45 4.9 53.3 
Black/African American 169 18.4 79.6 
Native Hawaiian/Pacific Islander 35 3.8 85.0 
Asian 12 1.3 86.9 
Native American 1 0.1 87.1 
Non-Resident/Non-Citizen 66 7.2 97.4 
Bi/Multi-Racial 17 1.9 100.0 
Sport Participation    
Soccer 123 13.4 13.4 
Cheer 52 5.7 19.1 
Volleyball 37 4.0 23.1 
Track 69 7.5 30.7 
Golf 36 3.9 34.6 
Basketball 68 7.4 42.0 
Diving/Swimming 86 9.4 51.4 
Tennis 34 3.7 55.1 
Softball 46 5.0 60.2 
Baseball 95 10.3 70.5 
Football 231 25.2 95.7 
Dance 39 4.2 100.0 
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TABLE 3 
 
Descriptive Statistics for Outcome Variables by Sex 
 Overall  Men  Women 
 M SD  M SD  M SD 
I/A WD 8.34  8.84  9.51  8.57  6.80  8.96 
EAT-26 TOTAL 4.24  5.41  2.07  3.48  4.68  7.05 
EAT-26 DIET 2.61  3.48  2.28  2.54  3.07  4.44 
EAT-26 BUL 0.31  1.27  0.28  0.93  0.34  1.61 
EAT-26 ORAL 1.27  1.77  1.28  1.62  1.25  1.96 
FAST TOTAL 60.73 10.99  - -  60.73 10.99 
SUS TOTAL 5.92 ! 5.25  6.15  5.65  5.62  4.67 
CON 2.26  1.09  2.18  1.14  2.35  1.00 
WL/FB 1.03  1.56  0.95  1.55  1.13  1.55 
V/M 1.80 ! 2.42  1.87  2.53  1.71  2.27 
MB 0.75  1.38  1.06  1.55  0.37  0.10 
JS 0.07  0.41  0.09  0.47  0.05  0.33 
NK 18.65  5.75  17.60  6.23  20.01  4.71 
Note. EAT-26 was scored slightly differently for men and women because of low internal 
consistency. I/A WD = Ideal-Actual Weight Discrepancy; EAT-26 TOTAL = Eating 
Attitudes Test – 26 Total Score; EAT-26 DIET = Eating Attitudes Test – 26 Dieting 
Behaviors subscale; EAT-26 BUL = Eating Attitudes Test – 26 Bingeing/Purging 
Behaviors subscale; EAT-26 ORAL = Eating Attitudes Test – 26 Oral Control subscale; 
FAST = Female Athletic Screening Tool Total score; SUS TOTAL = Supplement Use 
Survey Total score; CON = Consumable supplements; WL/FB = Weight loss/fat burning 
supplements; V/M = Vitamins/minerals; MB = Muscle-building supplements; JS = Joint 
supporting supplements; NK = Nutrition Knowledge. 
  91 
 
 
 
 91
 
TA
B
LE
 4
 
 Bi
va
ri
at
e 
C
or
re
la
tio
ns
 fo
r O
ve
ra
ll 
Sa
m
pl
e 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1.
 B
M
I 
- 
.1
2*
**
 
-.0
5 
-.1
6*
**
 
-.0
8*
 
-.0
4 
.0
8*
 
.0
3 
-.1
7*
**
!
2.
 I/
A
 W
D
 
 
- 
.0
01
 
-.0
9*
*  
-.0
3 
.0
01
 
.0
9*
*  
.0
1 
-.1
2*
*  
3.
 S
U
S 
TO
TA
L 
 
 
- 
.5
3*
*  
.8
0*
*  
.8
8*
* !
.7
8*
*  
.5
4*
*  
.0
4 
4.
 C
O
N
 
 
 
 
- 
.3
3*
*  
.3
3*
*  
.2
7*
*  
.1
2*
*  
.1
3*
**
!
5.
 W
L/
FB
 
 
 
 
 
- 
.5
9*
*  
.5
2*
*  
.3
8*
*  
.0
2 
6.
 V
/M
 
 
 
 
 
 
- 
.5
7*
*  
.3
9*
*  
.0
03
 
7.
 M
B
 
 
 
 
 
 
 
- 
.5
4*
*  
.0
1 
8.
 JS
 
 
 
 
 
 
 
 
- 
.0
3 
9.
 N
K
 
 
 
 
 
 
 
 
 
- 
N
ot
e.
 F
A
ST
 w
as
 n
ot
 in
cl
ud
ed
 in
 th
is
 ta
bl
e 
as
 it
 w
as
 o
nl
y 
gi
ve
n 
to
 w
om
en
. E
A
T-
26
 w
as
 n
ot
 in
cl
ud
ed
 in
 th
is
 ta
bl
e 
as
 it
 w
as
 sc
or
ed
 
di
ff
er
en
tly
 fo
r m
en
 a
nd
 w
om
en
 to
 im
pr
ov
e 
in
te
rn
al
 c
on
si
st
en
cy
. I
/A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; V
/M
 =
 
V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
  
*p
 <
 .0
5,
 *
*p
 <
 .0
1,
 *
**
p 
< 
.0
01
.  
  
  92 
 
 
 
 
 
 92
 
TA
B
LE
 5
 
 Bi
va
ria
te
 C
or
re
la
tio
ns
 fo
r M
en
 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10
 
11
 
12
 
13
 
1.
 B
M
I 
- 
-.0
2 
.1
0 
.1
8 
-.1
6 
-.1
3 
-.1
1*
 
-.1
7*
**
 
-.0
9*
 
-.0
8 
-.0
5 
-.0
02
 
-.1
0*
 
2.
 I/
A
 W
D
 
 
- 
.1
6*
*  
.1
2 
-.2
1 
.0
5 
.0
2 
.0
0 
-.0
02
 
-.0
1 
.0
8 
.0
2 
-.0
9 
3.
 E
A
T-
26
 T
O
TA
L 
 
 
- 
.8
0*
*  
.3
0 
.4
8*
*  
.1
3*
 
.0
4 
.1
6*
**
 
.0
6 
.1
2*
*  
.0
9 
.0
0 
4.
 E
A
T-
26
 D
IE
T 
 
 
 
- 
.1
6 
-.0
9 
.2
0 
-.1
3 
.0
8 
.1
5 
.3
2*
*  
.2
5*
 
-.2
2*
 
5.
 E
A
T-
26
 B
U
L 
 
 
 
 
- 
-.0
7 
.5
2*
*  
.4
7*
*  
.5
3*
*  
.5
6*
*  
.1
9 
.2
3 
-.0
5 
6.
 E
A
T-
26
 O
R
A
L 
 
 
 
 
 
- 
-.1
5 
-.2
0 
.0
3 
-.1
9 
-.1
2 
-.0
5 
-.0
9 
7.
 S
U
S 
TO
TA
L 
 
 
 
 
 
 
- 
.5
5*
*  
.8
1*
*  
.8
9*
*  
.8
0*
*  
.5
9*
*  
.0
9*
 
8.
 C
O
N
 
 
 
 
 
 
 
 
- 
.3
2*
*  
.3
6*
*  
.3
3*
*  
.1
5*
*  
.1
2*
*  
9.
 W
L/
FB
 
 
 
 
 
 
 
 
 
- 
.6
3*
*  
.5
5*
*  
.4
6*
*  
.0
6 
10
. V
/M
 
 
 
 
 
 
 
 
 
 
- 
.5
8*
*  
.4
5*
*  
.0
4 
11
. M
B
 
 
 
 
 
 
 
 
 
 
 
- 
.5
6*
*  
.1
1*
 
12
. J
S 
 
 
 
 
 
 
 
 
 
 
 
- 
.0
5 
13
. N
K
 
 
 
 
 
 
 
 
 
 
 
 
 
- 
No
te
. I
/A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 
C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
  
*p
 <
 .0
5,
 *
*p
 <
 .0
1,
 *
**
p 
< 
.0
01
.  
    
  
 
93  
 
 
 
 93
 
TA
B
LE
 6
 
 Bi
va
ri
at
e 
C
or
re
la
tio
ns
 fo
r W
om
en
 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10
 
11
 
12
 
13
 
14
 
1.
 B
M
I 
- 
.2
1*
**
 
.2
2*
*  
.2
0*
*  
-.1
3 
.1
2 
.3
4*
**
 
-.0
4 
-.0
7 
-.0
1 
-.0
4 
-.0
3 
.0
2 
-.0
5 
2.
 I/
A
 W
D
 
 
- 
.3
7*
**
 
.4
0*
**
 
.2
6*
**
 
.1
7*
 
.3
6*
**
 
-.0
4 
-.1
9*
**
 
-.0
4 
.0
1 
.0
2 
-.0
3 
-.0
8 
3.
 E
A
T-
26
 T
O
TA
L 
 
 
- 
.8
6*
*  
.4
9*
*  
.6
1*
*  
.5
6*
**
 
.1
2 
.0
1 
.1
7*
 
.1
0 
.0
3 
.0
2 
-.0
5 
4.
 E
A
T-
26
 D
IE
T 
 
 
 
- 
.4
0*
*  
.2
1*
*  
.5
2*
**
 
.1
6*
 
.0
1 
.1
8*
 
.1
5*
 
.0
8 
.0
4 
-.1
2 
5.
 E
A
T-
26
 B
U
L 
 
 
 
 
- 
.2
3*
*  
.3
0*
*  
.0
7 
.0
1 
.2
0*
*  
-.4
0 
.0
9 
-.0
3 
-.1
4 
6.
 E
A
T-
26
 O
R
A
L 
 
 
 
 
 
- 
.2
6*
*  
.1
2 
.0
9 
.1
1 
.0
7 
.0
3 
.0
7!
.1
0 
7.
 F
A
ST
 T
O
TA
L 
 
 
 
 
 
 
- 
.0
6 
.0
1 
.1
3*
 
.0
5 
.0
1 
-.1
0 
-.0
6 
8.
 S
U
S 
TO
TA
L 
 
 
 
 
 
 
 
- 
.5
2*
*  
.8
1*
*  
.8
7*
*  
.7
9*
*  
.4
2*
*  
-.0
5 
9.
 C
O
N
 
 
 
 
 
 
 
 
 
- 
.3
2*
*  
.2
9*
*  
.2
3*
*  
.0
7 
.1
1*
 
10
. W
L/
FB
 
 
 
 
 
 
 
 
 
 
- 
.5
3*
*  
.6
0*
*  
.2
8*
*  
-.0
9 
11
. V
/M
 
 
 
 
 
 
 
 
 
 
 
- 
.6
0*
*  
.2
7*
*  
-.0
5 
12
. M
B
 
 
 
 
 
 
 
 
 
 
 
 
- 
.5
2*
*  
-.0
8 
13
. J
S 
 
 
 
 
 
 
 
 
 
 
 
 
- 
-.0
02
 
14
. N
K
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- 
N
ot
e.
 I/
A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 F
A
ST
 =
 F
em
al
e 
A
th
le
tic
 S
cr
ee
ni
ng
 T
oo
l T
ot
al
 sc
or
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; 
V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
  *
p 
< 
.0
5,
 *
*p
 <
 .0
1,
 *
**
p 
< 
.0
01
.  
  
  
 
94  
   
94
 
 
 TA
B
LE
 7
 
 Fi
sh
er
’s
 z
-T
ra
ns
fo
rm
at
io
n 
fo
r D
iff
er
en
ce
s i
n 
R
el
at
io
ns
hi
ps
 b
y 
Se
x 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10
 
11
 
12
 
13
 
1.
 B
M
I 
- 
-3
.2
4*
* 
-1
.1
9 
-0
.1
6 
-0
.1
5 
-1
.6
0 
-1
.0
1 
-1
.4
6 
-1
.1
5 
-0
.5
8 
-0
.2
9 
0.
26
 
-0
.6
7 
2.
 I/
A
 W
D
 
 
- 
-2
.3
4*
 
-2
.2
6*
 
-2
.3
5*
 
-0
.7
7 
0.
84
 
2.
69
**
 
0.
53
 
-0
.2
8 
0.
84
 
0.
70
 
-0
.1
3 
3.
 E
A
T-
26
 T
O
TA
L 
 
 
- 
-1
.4
5 
-1
.0
6 
-1
.1
7 
0.
10
 
0.
30
 
-0
.1
0 
-0
.4
0 
0.
90
 
0.
70
 
0.
48
 
4.
 E
A
T-
26
 D
IE
T 
 
 
 
- 
-1
.0
9 
-1
.4
6 
0.
31
 
-1
.0
7 
-0
.7
8 
0.
00
 
1.
92
* 
1.
64
 
-0
.7
6 
5.
 E
A
T-
26
 B
U
L 
 
 
 
 
- 
-1
.0
2 
2.
50
**
 
2.
47
**
 
1.
91
 
5.
21
**
* 
0.
50
 
1.
30
 
0.
43
 
6.
 E
A
T-
26
 O
R
A
L 
 
 
 
 
 
- 
-1
.7
4 
-1
.8
8 
-0
.5
2 
-1
.6
8 
-0
.9
7 
-0
.7
7 
-1
.1
5 
7.
 S
U
S 
TO
TA
L 
 
 
 
 
 
 
- 
0.
63
 
0.
00
 
1.
33
 
0.
41
 
3.
44
**
* 
1.
93
* 
8.
 C
O
N
 
 
 
 
 
 
 
 
- 
0.
00
 
1.
17
 
1.
62
 
1.
21
 
0.
14
 
9.
 W
L/
FB
 
 
 
 
 
 
 
 
 
- 
2.
26
* 
-1
.1
2 
3.
13
**
 
2.
07
* 
10
. V
/M
 
 
 
 
 
 
 
 
 
 
- 
-0
.4
6 
3.
11
**
 
1.
24
 
11
. M
B
 
 
 
 
 
 
 
 
 
 
 
- 
0.
84
 
2.
62
**
 
12
. J
S 
 
 
 
 
 
 
 
 
 
 
 
- 
0.
71
 
13
. N
K
 
 
 
 
 
 
 
 
 
 
 
 
 
- 
No
te
. I
/A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 
C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
 *
p 
< 
.0
5,
 *
*p
 <
 .0
1,
 *
**
p 
< 
.0
01
.
  
 
95  
 
 
   
95
 
 
 TA
B
LE
 8
 
 D
es
cr
ip
tiv
e 
St
at
ist
ic
s f
or
 O
ut
co
m
e 
Va
ria
bl
es
 b
y 
Sp
or
t f
or
 M
en
 
 
So
cc
er
 
 
C
he
er
 
 
G
ol
f 
 
B
as
ke
tb
al
l 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
B
M
I 
67
 
23
.5
6 
1.
89
 
 
3 
21
.2
6 
2.
86
 
 
18
 
23
.7
9 
1.
87
 
 
31
 
24
.6
4 
2.
25
 
I/A
 W
D
 
61
 
5.
08
 
5.
29
 
 
3 
6.
00
 
6.
56
 
 
16
 
7.
69
 
5.
56
 
 
31
 
10
.1
6 
7.
54
 
EA
T-
26
 T
O
TA
L 
31
 
1.
68
 
3.
87
 
 
3 
1.
00
 
1.
00
 
 
9 
1.
22
 
1.
39
 
 
14
 
1.
50
 
1.
70
 
EA
T-
26
 D
IE
T 
32
 
1.
47
 
2.
95
 
 
3 
0.
33
 
0.
58
 
 
9 
0.
89
 
1.
45
 
 
15
 
1.
00
 
1.
65
 
EA
T-
26
 B
U
L 
33
 
0.
30
 
1.
10
 
 
3 
0.
67
 
1.
15
 
 
9 
0.
00
 
0.
00
 
 
15
 
0.
00
 
0.
00
 
EA
T-
26
 O
R
A
L 
32
 
0.
25
 
0.
72
 
 
3 
0.
00
 
0.
00
 
 
9 
0.
33
 
0.
71
 
 
14
 
0.
64
 
1.
81
 
SU
S 
TO
TA
L 
60
 
7.
13
 
7.
04
 
 
3 
6.
67
 
4.
73
 
 
17
 
5.
59
 
3.
00
 
 
35
 
4.
63
 
2.
73
 
C
O
N
 
60
 
2.
47
 
0.
91
 
 
3 
2.
33
 
0.
58
 
 
17
 
2.
88
 
0.
49
 
 
35
 
2.
11
 
0.
93
 
W
L/
FB
 
60
 
1.
18
 
2.
25
 
 
3 
1.
67
 
1.
15
 
 
17
 
0.
71
 
0.
92
 
 
35
 
0.
60
 
0.
85
 
V
/M
 
60
 
2.
30
 
3.
21
 
 
3 
2.
67
 
3.
06
 
 
17
 
1.
47
 
2.
21
 
 
35
 
1.
40
 
1.
58
 
M
B
 
60
 
1.
05
 
1.
79
 
 
3 
0.
00
 
0.
00
 
 
17
 
0.
53
 
0.
62
 
 
35
 
0.
51
 
0.
98
 
JS
 
60
 
0.
13
 
0.
60
 
 
3 
0.
00
 
0.
00
 
 
17
 
0.
00
 
0.
00
 
 
35
 
0.
00
 
0.
00
 
N
K
 
62
 
18
.7
7 
4.
86
 
 
3 
23
.6
7 
4.
93
 
 
17
 
20
.6
5 
4.
12
 
 
29
 
13
.7
2 
6.
74
 
No
te
. I
/A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 
C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
  
  
 
96  
 
 
   
96
 
 
 TA
B
LE
 8
 c
on
t. 
 D
es
cr
ip
tiv
e 
St
at
is
tic
s f
or
 O
ut
co
m
e 
Va
ri
ab
le
s b
y 
Sp
or
t f
or
 M
en
 
 
D
iv
in
g/
Sw
im
m
in
g 
 
Te
nn
is
 
 
B
as
eb
al
l 
 
Fo
ot
ba
ll 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
B
M
I 
40
 
23
.4
6 
2.
76
 
 
16
 
22
.9
9 
1.
38
 
 
88
 
24
.9
7 
2.
72
 
 
21
7 
29
.2
4 
4.
77
 
I/A
 W
D
 
37
 
8.
70
 
6.
62
 
 
15
 
3.
27
 
3.
45
 
 
84
 
10
.9
0 
11
.3
8 
 
20
8 
10
.9
7 
8.
38
 
EA
T-
26
 T
O
TA
L 
19
 
2.
26
 
3.
09
 
 
12
 
2.
00
 
6.
62
 
 
45
 
1.
71
 
2.
22
 
 
10
6 
2.
47
 
3.
74
 
EA
T-
26
 D
IE
T 
19
 
0.
84
 
1.
89
 
 
12
 
0.
83
 
2.
59
 
 
47
 
1.
19
 
1.
74
 
 
11
1 
1.
39
 
2.
67
 
EA
T-
26
 B
U
L 
19
 
0.
47
 
1.
07
 
 
12
 
0.
67
 
2.
31
 
 
47
 
0.
04
 
0.
20
 
 
11
2 
0.
33
 
0.
87
 
EA
T-
26
 O
R
A
L 
19
 
0.
95
 
1.
65
 
 
12
 
0.
50
 
1.
73
 
 
49
 
0.
39
 
1.
11
 
 
11
2 
0.
75
 
1.
50
 
SU
S 
TO
TA
L 
39
 
7.
28
 
6.
98
 
 
21
 
6.
38
 
4.
88
 
 
90
 
7.
28
 
4.
13
 
 
20
9 
6.
59
 
5.
97
 
C
O
N
 
39
 
2.
56
 
1.
25
 
 
21
 
2.
48
 
1.
21
 
 
90
 
2.
41
 
0.
91
 
 
20
9 
2.
25
 
1.
03
 
W
L/
FB
 
39
 
1.
21
 
2.
04
 
 
21
 
1.
14
 
1.
68
 
 
90
 
1.
17
 
1.
15
 
 
20
9 
0.
96
 
1.
57
 
V
/M
 
39
 
2.
33
 
2.
86
 
 
21
 
2.
14
 
2.
35
 
 
90
 
2.
13
 
2.
47
 
 
20
9 
1.
98
 
2.
54
 
M
B
 
39
 
1.
10
 
1.
90
 
 
21
 
0.
62
 
0.
67
 
 
90
 
1.
47
 
1.
31
 
 
20
9 
1.
27
 
1.
71
 
JS
 
39
 
0.
08
 
0.
48
 
 
21
 
0.
00
 
0.
00
 
 
90
 
0.
10
 
0.
43
 
 
20
9 
0.
13
 
0.
56
 
N
K
 
37
 
20
.1
6 
5.
26
 
 
18
 
17
.4
4 
7.
72
 
 
79
 
18
.3
3 
6.
47
 
 
19
8 
16
.6
7 
6.
21
 
N
ot
e.
 I/
A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 
C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
 
  97 
 
 
 
 97
 
 TA
B
LE
 9
 
 D
es
cr
ip
tiv
e 
St
at
ist
ic
s f
or
 O
ut
co
m
e 
Va
ria
bl
es
 b
y 
Sp
or
t f
or
 W
om
en
 
 
So
cc
er
 
 
C
he
er
 
 
V
ol
le
yb
al
l 
 
Tr
ac
k 
 
G
ol
f 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
B
M
I 
52
 
22
.0
6 
1.
84
 
 
44
 
22
.0
7 
2.
37
 
 
34
 
22
.3
4 
2.
24
 
 
64
 
21
.5
0 
3.
73
 
 
17
 
21
.6
9 
2.
01
 
I/A
 W
D
 
50
 
4.
14
 
4.
89
 
 
43
 
7.
30
 
5.
99
 
 
32
 
6.
50
 
5.
90
 
 
53
 
7.
50
 
9.
38
 
 
17
 
5.
12
 
4.
14
 
EA
T-
26
 T
O
TA
L 
22
 
3.
41
 
3.
97
 
 
20
 
8.
45
 
15
.6
4 
 
17
 
3.
94
 
3.
44
 
 
32
 
2.
41
 
2.
23
 
 
6 
8.
67
 
7.
63
 
EA
T-
26
 D
IE
T 
23
 
2.
13
 
3.
17
 
 
20
 
5.
65
 
7.
94
 
 
17
 
2.
41
 
2.
43
 
 
33
 
1.
42
 
1.
79
 
 
6 
6.
83
 
5.
98
 
EA
T-
26
 B
U
L 
23
 
0.
26
 
0.
92
 
 
23
 
1.
13
 
3.
77
 
 
18
 
0.
11
 
0.
47
 
 
35
 
0.
06
 
0.
34
 
 
7 
0.
00
 
0.
00
 
EA
T-
26
 O
R
A
L 
22
 
0.
91
 
1.
02
 
 
23
 
1.
52
 
3.
73
 
 
18
 
1.
39
 
1.
72
 
 
24
 
1.
15
 
1.
94
 
 
7 
1.
14
 
2.
27
 
FA
ST
 T
O
TA
L 
47
 
58
.6
6 
11
.8
1 
 
28
 
66
.2
1 
9.
81
 
 
29
 
60
.6
9 
11
.4
1 
 
54
 
55
.5
9 
9.
96
 
 
15
 
60
.6
0 
11
.8
4 
SU
S 
TO
TA
L 
54
 
5.
91
 
4.
86
 
 
42
 
6.
07
 
3.
89
 
 
36
 
5.
00
 
2.
80
 
 
68
 
5.
68
 
4.
77
 
 
17
 
5.
24
 
2.
99
 
C
O
N
 
54
 
2.
65
 
0.
89
 
 
42
 
2.
31
 
0.
90
 
 
36
 
2.
48
 
0.
65
 
 
68
 
2.
43
 
1.
06
 
 
17
 
2.
53
 
0.
80
 
W
L/
FB
 
54
 
1.
35
 
1.
82
 
 
42
 
1.
76
 
1.
66
 
 
36
 
0.
86
 
0.
96
 
 
68
 
0.
90
 
1.
53
 
 
17
 
0.
65
 
0.
86
 
V
/M
 
54
 
1.
44
 
2.
02
 
 
42
 
1.
55
 
1.
70
 
 
36
 
1.
36
 
1.
74
 
 
68
 
2.
03
 
2.
69
 
 
17
 
1.
71
 
1.
79
 
M
B
 
54
 
0.
41
 
1.
19
 
 
42
 
0.
38
 
0.
79
 
 
36
 
0.
19
 
0.
71
 
 
68
 
0.
32
 
0.
68
 
 
17
 
0.
29
 
0.
47
 
JS
 
54
 
0.
06
 
0.
30
 
 
42
 
0.
07
 
0.
34
 
 
36
 
0.
11
 
0.
52
 
 
68
 
0.
00
 
0.
00
 
 
17
 
0.
06
 
0.
24
 
N
K
 
50
 
21
.4
6 
4.
28
 
 
42
 
19
.2
6 
4.
92
 
 
30
 
21
.2
3 
3.
90
 
 
55
 
20
.4
7 
4.
45
 
 
9 
18
.2
2 
6.
46
 
No
te
. I
/A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 F
A
ST
 =
 F
em
al
e 
A
th
le
tic
 S
cr
ee
ni
ng
 T
oo
l T
ot
al
 sc
or
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; 
V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e.
  
  
 
98  
 
 
 
 
   
98
 
 
TA
B
LE
 9
 c
on
t. 
 D
es
cr
ip
tiv
e 
St
at
is
tic
s f
or
 O
ut
co
m
e 
Va
ri
ab
le
s b
y 
Sp
or
t f
or
 W
om
en
 
 
B
as
ke
tb
al
l 
 
D
iv
in
g/
Sw
im
m
in
g 
 
Te
nn
is
 
 
So
ftb
al
l 
 
D
an
ce
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
 
n 
M
  
SD
 
B
M
I 
27
 
23
.0
6 
 
2.
22
 
 
42
 
22
.0
2 
 
1.
71
 
 
7 
21
.0
1 
 
1.
35
 
 
43
 
24
.3
0 
 
3.
17
 
 
37
 
20
.6
3 
 
3.
48
 
I/A
 W
D
 
25
 
6.
10
  
4.
49
 
 
40
 
5.
18
  
4.
48
 
 
8 
6.
13
  
5.
72
 
 
40
 
9.
60
  
11
.3
7 
 
36
 
6.
25
  
4.
77
 
EA
T-
26
 T
O
TA
L 
10
 
5.
20
  
5.
96
 
 
25
 
3.
96
  
4.
29
 
 
7 
2.
71
  
1.
70
 
 
14
 
3.
71
  
3.
63
 
 
19
 
7.
53
  
7.
95
 
EA
T-
26
 D
IE
T 
12
 
3.
25
  
4.
92
 
 
25
 
2.
56
  
3.
43
 
 
7 
2.
14
  
1.
57
 
 
15
 
2.
67
  
3.
56
 
 
19
 
5.
00
  
5.
36
 
EA
T-
26
 B
U
L 
12
 
0.
33
  
0.
65
 
 
27
 
0.
22
  
0.
70
 
 
7 
0.
00
  
0.
00
 
 
17
 
0.
00
  
0.
00
 
 
21
 
0.
90
  
2.
32
 
EA
T-
26
 O
R
A
L 
12
 
1.
67
  
1.
50
 
 
27
 
1.
15
  
1.
20
 
 
7 
0.
57
  
0.
79
 
 
16
 
1.
06
  
1.
18
 
 
20
 
1.
70
  
1.
95
 
FA
ST
 T
O
TA
L 
27
 
60
.6
7 
 
11
.6
9 
 
38
 
60
.1
8 
 
10
.2
1 
 
10
 
58
.8
0 
 
10
.3
4 
 
39
 
62
.9
5 
 
10
.1
9 
 
32
 
66
.3
4 
 
10
.6
5 
SU
S 
TO
TA
L 
30
 
8.
30
  
9.
36
 
 
43
 
5.
23
  
2.
77
 
 
11
 
3.
82
  
1.
40
 
 
43
 
6.
05
  
4.
57
 
 
39
 
6.
05
  
2.
95
 
C
O
N
 
30
 
2.
50
  
0.
78
 
 
43
 
2.
70
  
0.
86
 
 
11
 
1.
82
  
0.
87
 
 
43
 
2.
30
  
0.
94
 
 
39
 
2.
33
  
0.
84
 
W
L/
FB
 
30
 
1.
43
  
2.
57
 
 
43
 
0.
86
  
0.
91
 
 
11
 
0.
91
  
0.
83
 
 
43
 
1.
33
  
1.
80
 
 
39
 
1.
44
  
1.
05
 
V
/M
 
30
 
3.
00
  
4.
02
 
 
43
 
1.
42
  
1.
71
 
 
11
 
0.
91
  
0.
83
 
 
43
 
2.
09
  
2.
39
 
 
39
 
1.
90
  
1.
74
 
M
B
 
30
 
1.
07
  
2.
52
 
 
43
 
0.
23
  
0.
43
 
 
11
 
0.
18
  
0.
40
 
 
43
 
0.
33
  
0.
52
 
 
39
 
0.
38
  
0.
59
 
JS
 
30
 
0.
30
  
0.
84
 
 
43
 
0.
02
  
0.
15
 
 
11
 
0.
00
  
0.
00
 
 
43
 
0.
00
  
0.
00
 
 
39
 
0.
00
  
0.
00
 
N
K
 
30
 
17
.4
3 
 
6.
11
 
 
39
 
21
.2
6 
 
3.
68
 
 
12
 
18
.4
2 
 
5.
12
 
 
33
 
19
.9
7 
 
4.
79
 
 
32
 
19
.0
6 
 
3.
93
 
N
ot
e.
 I/
A
 W
D
 =
 Id
ea
l-A
ct
ua
l W
ei
gh
t D
is
cr
ep
an
cy
; E
A
T-
26
 T
O
TA
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
To
ta
l S
co
re
; E
A
T-
26
 D
IE
T 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
D
ie
tin
g 
B
eh
av
io
rs
 su
bs
ca
le
; E
A
T-
26
 B
U
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
B
in
ge
in
g/
Pu
rg
in
g 
B
eh
av
io
rs
 su
bs
ca
le
; 
EA
T-
26
 O
R
A
L 
= 
Ea
tin
g 
A
tti
tu
de
s T
es
t –
 2
6 
O
ra
l C
on
tro
l s
ub
sc
al
e;
 F
A
ST
 =
 F
em
al
e 
A
th
le
tic
 S
cr
ee
ni
ng
 T
oo
l T
ot
al
 sc
or
e;
 S
U
S 
TO
TA
L 
= 
Su
pp
le
m
en
t U
se
 S
ur
ve
y 
To
ta
l s
co
re
; C
O
N
 =
 C
on
su
m
ab
le
 su
pp
le
m
en
ts
; W
L/
FB
 =
 W
ei
gh
t l
os
s/
fa
t b
ur
ni
ng
 su
pp
le
m
en
ts
; 
V
/M
 =
 V
ita
m
in
s/
m
in
er
al
s;
 M
B
 =
 M
us
cl
e-
bu
ild
in
g 
su
pp
le
m
en
ts
; J
S 
= 
Jo
in
t s
up
po
rti
ng
 su
pp
le
m
en
ts
; N
K
 =
 N
ut
rit
io
n 
K
no
w
le
dg
e
  99 
REFERENCES 
Abbott, B. D., & Barber, B. L. (2011). Differences in functional and aesthetic body image 
between sedentary girls and girls involved in sports and physical activity: Does 
sport type make a difference? Psychology of Sport and Exercise, 12, 333-342. 
doi:10.1016/j.psychsport.2010.10.005 
Abood, D. A., Black, D. R., & Birnbaum, R. D. (2004). Nutrition education intervention 
for college female athletes. Journal of Nutritional Education and Behavior, 36, 
135-139. doi:10.1016/S1499-4046(06)60150-4  
Akbar, T., Baldacchino, A., Cecil, J., Riglietta, M., Sommer, B., & Humphris, G. (2011). 
Poly-substance use and related harms: A systematic review of harm reduction 
strategies implemented in recreational settings. Neuroscience and Biobehavioral 
Reviews, 35, 1186-1202. doi:10.1016/j.neubiorev.2010.12.002  
Al Sabbah, H., Vereecken, C., Abdeen, Z., Kelly, C., Ojala, K., Nemeth, A., Ahluwalia, 
N., & Maes, L. (2010). Weight control behaviors among overweight, normal 
weight and underweight adolescents in Palestine: Findings from the National 
Study of Palestinian Schoolchildren (HBSC-WBG2004). International Journal of 
Eating Disorders, 43, 326-336. doi:10.1002/eat.20698 
Allen, P. J. (2012). Creatine metabolism and psychiatric disorders: Does creatine 
supplementation have therapeutic value? Neuroscience and Biobehavioral 
Reviews, 36, 1442-1462. doi:10.1016/j.neubiorev.2012.03.005! 
Allen, P. J., D’ Anci, K. E., Kanarek, R. B., & Renshaw, P. F. (2012). Sex-specific 
antidepressant effects of dietary creatine with and without sub-acute fluoxetine in 
  
 
100  
rats. Pharmacology, Biochemistry, and Behavior, 101, 588-601. 
doi:10.1016/j.pbb.2012.03.005  
American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental 
Disorders, (4th ed., Text Revision). Washington, DC; American Psychiatric 
Association. 
Anderson, D. A., Martens, M. P., & Cimini, M. D. (2005). Do female college students 
who purge report greater alcohol use and negative alcohol-related consequences? 
International Journal of Eating Disorders, 37, 65-68. doi:10.1002/eat.20046 
Arcan, C., Kubik, M. Y., Fulkerson, J. A., Hannan, P. J., & Story, M. (2011). Substance 
use and dietary practices among students attending alternative high schools: 
Results from a pilot study. BMC Public Health, 11, 263-272. doi:10.1186/1471-
2458-11-263 
Astorino, T. A., & Roberson, D. W. (2010). Efficacy of acute caffeine ingestion for short-
term high-intensity exercise performance: A systematic review. Journal of 
Strength and Conditioning Research, 24, 257-265. 
doi:10.1519/JSC.0b013e3181c1f88a 
Atkinson, M. (2011). Male athletes and the culture of thinness in sport. Deviant Behavior, 
32, 224-256. doi:10.1080/01639621003748860 
Austin, S. B., & Gortmaker, S. L. (2001). Dieting and smoking initiation in early 
adolescent girls and boys: A prospective study. American Journal of Public 
Health, 91, 446-450. doi:10.2105/AJPH.91.3.446 
Austin, S. B., Ziyadeh, N. J., Forman, S., Prokop, L. A., Keliher, A., & Jacobs, D. (2008). 
Screening high school students for eating disorders: Results of a national 
  
 
101  
initiative. Preventing Chronic Disease, 5, 1-10. Retrieved from 
http://www.cdc.gov/ pcd/issues/2008/oct/07_0164.htm 
Bailey, R. L., Gahcke, J. J., Lentino, C. V., Dwyer, J. T., Engel, J. S., Thomas, P. 
R.,…Picciano, M. F. (2011). Dietary supplement use in the United States, 2003-
2006. Journal of Nutrition, 141, 261-266. doi:10.3945/jn.110.133025 
Baker, J. H., Mazzeo, S. E., & Kendler, K. S. (2007). Association between broadly 
defined bulimia nervosa and drug use disorders: Common genetic and 
environmental influences. International Journal of Eating Disorders, 40, 673-
678. doi:10.1002/eat.20472 
Bankoff, S. M., Karpel, M. G., Forbes, H. E., & Pantalone, D. W. (2012). A systematic 
review of Dialectical Behavior Therapy for the treatment of eating disorders. 
Eating Disorders: The Journal of Treatment & Prevention, 20, 196-215. 
doi:10.1080/10640266.2012.668478  
Baptista, F., Sampaio, D., do Carmo, I., Reis, D., & Galvao-Teles, A. (1996). The 
prevalence of disturbances of eating behaviour in a Portuguese female university 
population. European Eating Disorders Review, 4, 260-270. 
doi:10.1002/(SICI)1099-0968(199612)4:4<260::AID-ERV144>3.0.CO;2-4 
Barry, D., & Petry, N. M. (2009). Associations between body mass index and substance 
use disorders differ by gender: Results from the National Epidemiologic Survey 
on Alcohol and Related Conditions. Addicitive Behaviors, 34, 51-60. 
doi:10.1016/j.addbeh.2008.08.008 
  
 
102  
Barlett, C. P., Vowels, C. L., & Saucier, D. A. (2008). Meta-analyses of the effects of 
media images on men's body-image concerns. Journal of Social & Clinical 
Psychology, 27(3), 279-310. doi: 10.1521/jscp.2008.27.3.279. 
Baum, A. (2006). Eating disorders in the male athlete. Sports Medicine, 36, 1-6. 
doi:10.2165/00007256-200636010-00001  
Bazzucchi, I., Felici, F., Montini, M., Figura, F., Sacchetti, M. (2011). Caffeine improves 
neuromuscular function during maximal dynamic exercise. Muscle & Nerve, 43, 
839-844. doi:10.1002/mus.21995 
Beals, K. A. (2002). Eating behaviors, nutritional status, and menstrual function in elite 
female adolescent volleyball players. Journal of The American Dietetic 
Association, 102, 1293-1296. doi:10.1016/S0002-8223(02)90285-3  
Beals K. A., & Manore, M. M. (1998). Nutritional status of female athletes with 
subclinical eating disorders. Journal of The American Dietetic Association, 98, 
419-425. doi:10.1016/S0002-8223(98)00096-0  
Bell, A., Dorsch, K. D., McCreary, D. R., & Hovey, R. (2004). A look at nutritional 
supplement use in adolescents. Journal of Adolescent Health, 34, 508-516. doi: 
10.1016/j.jadohealth.2003.07.024 
Beltz, S. D., & Doering, P. L. (1993). Efficacy of nutritional supplements used by 
athletes. Clinical Pharmacy, 12, 900-908. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8137607 
Benjamin, L., & Wulfert, E. (2005). Dispositional correlates of addictive behaviors in 
college women: Binge eating and heavy drinking. Eating Behaviors, 6, 197-209. 
doi:10.1016/j.eatbeh.2003.08.001 
  
 
103  
Benowitz-Fredericks, C. A., Garcia, K., Massey, M., Vasagar, B., & Borzekowski, D. L. 
G. (2012). Body image, eating disorders, and the relationship to adolescent media 
use. Pediatrics Clinics of North America, 59, 693-704. 
doi:10.1016/j.pcl.2012.03.017 
Berg, K. C., Frazier, P., & Sherr, L. (2009). Change in eating disorder attitudes and 
behavior in college women: Prevalence and predictors. Eating Behaviors, 10, 
137-142. doi:10.1016/j.eatbeh.2009.03.003 
Blacker, K., Drake, R., Reed, A., Almeida, J., & Raudenbush, B. (2007). Body image 
satisfaction among intercollegiate female athletes using a scale of muscularity. 
Appetite, 49, 279. doi:10.1016/j.appet.2007.03.035 
Blinder, B. J., Cumella, E. J., & Sanathara, V. A. (2006). Psychiatric comorbidities of 
female inpatients with eating disorders. Psychosomatic Medicine, 68, 454-462. 
doi:10.1097/01.psy.0000221254.77675.f5 
Brecht, M. L., O’Brien, A., von Mayrauser, C., & Anglin, A. D. (2004). 
Methamphetamine use behaviors and gender differences. Addictive Behaviors, 29, 
89-106. doi:10.1016/S0306-4603(03)00082-0 
Bruce, K., Mansour, S., & Steiger, H. (2009). Expectancies related to thinness, dietary 
restriction, eating, and alcohol consumption in women with bulimia nervosa. 
International Journal of Eating Disorders, 42, 253-258. doi:10.1002/eat.20594 
Bruce, K. R., Steiger, H., Israel, M., Ng Ying, Kin, N. M. K., Hakim, J., Schwartz, 
D…Mansour, S. A. (2010). Effects of acute alcohol intoxication on eating-related 
urges among women with bulimia nervosa. International Journal of Eating 
Disorders. doi:10.1002/eat.20834 
  
 
104  
Buckman, J. F., Yusko, D. A., Farris, S. G., White, H. R., & Pandina, R. J. (2011). Risk 
of marijuana use in male and female student athletes and nonathletes. Journal of 
Studies on Alcohol and Drugs, 72, 586-591. Retrieved from 
www.jsad.com/jsad/link/72/586 
Bulik, C. M., Sullivan, P. F., Epstein, L. H., McKee, M., Kaye, W. H., Dahl, R. E., & 
Weltzin, T. E. (1992). Drug use in women with anorexia and bulimia nervosa. 
International Journal of Eating Disorders, 11, 213-225. doi:10.1002/1098-
108X(199204)11:3<213::AID-EAT2260110304>3.0.CO;2-6 
Burns, R. D., Schiller, R., Merrick, M. A., & Wolf, K. N. (2004). Intercollegiate student 
athlete use of nutritional supplements and the role of athletic trainers and 
dietitians in nutrition counseling. Journal of American Dietetic Association, 104, 
246-249. doi:10.1016/j.jada.2003.11.013 
Busanich, R. & McGannon, K. R. (2010). Deconstructing disordered eating: A feminist 
psychological approach to the body, food, and exercise relationship in female 
athletes. Quest, 62, 385-405. Retrieved from 
http://journals.humankinetics.com/quest-back-issues/quest-volume-62-issue-4-
november 
Bushnell, J. A., Wells, J. E., McKenzie, J. M., Hornblow, A. R., Oakley-Browne, M. A., 
& Joyce, P. R. (1994). Bulimia comorbidity in the general population and in the 
clinic. Psychological Medicine, 24, 605-611. doi:10.1017/S0033291700027756 
Byrne, S. & McLean, N. (2001). Eating disorders in athletes: A review of the literature. 
Journal of Science and Medicine in Sport, 4, 145-159. doi:10.1016/S1440-
2440(01)80025-6 
  
 
105  
Caldwell, M. B., Brownell, K. D., & Wilfley, D. E. (1997). Relationship of weight, body 
dissatisfaction, and self-esteem in African American and White female dieters. 
International Journal of Eating Disorders, 22, 127-130. doi:10.1002/(SICI)1098-
108X(199709)22:2<127::AID-EAT2>3.0.CO;2-H 
Calero-Elvira, A., Krug, I., Davis, K., Lopez, C., Fernandez-Aranda, F., & Treasure, J. 
(2009). Meta-analysis on drugs in people with eating disorders. European Eating 
Disorders Review, 17, 243-259. doi:10.1002/erv.936 
Califano, J. A., Bollinger, L. C., Burns, U. M., Bush, C., Chenault, K. I., Curtis, J. 
L…Wiener, M. A. (2007). Wasting the best and the brightest: Substance abuse at 
America’s colleges and universities. The National Center on Addiction and 
Substance Abuse at Columbia University. Retrieved from 
http://www.casacolumbia.org/templates/PressReleases.aspx?articleid=477&zonei
d=65 
Camp, D. E., Klesges, R. C., & Relyea, G. (1993). The relationship between body weight 
concerns and adolescent smoking. Health Psychology, 12, 24-32. 
doi:10.1037/0278-6133.12.1.24 
Cance, J. D., Ashley, O. S., Penne, M. A. (2005). Unhealthy weight control behaviors and 
MDMA (ecstasy) use among adolescent females. Journal of Adolescent Health, 
37, 409.e19-409.e25. doi:10.1016/j.jadohealth.2004.11.122 
Castros-Fornieles, J., Diaz, R., Goti, J., Calvo, R., Gonzalez, L., Serrano, L., & Gual, A. 
(2010). Prevalence and factors related to substance use among adolescents with 
eating disorders. European Addiction Research, 16, 61-68. 
doi:10.1159/000268106 
  
 
106  
Charlton, A. (1984). Smoking and weight control in teenagers. Public Health: London, 
98, 277-281. doi:10.1016/S0033-3506(84)80003-7  
Clark, M. H., Croghan, I. T., Reading, S., Schroeder, D. R., Stoner, S. M., Patten, C. A., 
& Vickers, K. S. (2005). The relationship of body image dissatisfaction to 
cigarette smoking in college students. Body Image, 2, 263-270. 
doi:10.1016/j.bodyim.2005.05.002 
Coelho, G. M. O., Soares, E. A., & Ribeiro, B. G. (2010). Are female athletes at 
increased risk for disordered eating and its complications? Appetite, 55, 379-387. 
doi:10.1016/j.appet.2010.08.003  
Cohen, L. R., Greenfield, S. F., Gordon, S., Killeen, T., Jiang, H., Zhang, Y., & Hien, D. 
(2010). Survey of eating disorder symptoms among women in treatment for 
substance abuse. The American Journal on Addictions, 19, 245-251. 
doi:10.1111/j.1521-0391.2010.00038.x 
Conason, A. H., & Sher, L. (2006). Alcohol use in adolescents with eating disorders. 
International Journal of Adolescent Medicine and Health, 18, 31-36. 
doi:10.1515/IJAMH.2006.18.1.31 
Cooper, Z., & Fairburn, C. (1987). The eating disorder examination: A semi-structured 
interview for the assessment of the specific psychopathology of eating disorders. 
International Journal of Eating Disorders, 6, 1-8. doi:10.1002/1098-
108X(198701)6:1<1::AID-EAT2260060102>3.0.CO;2-9 
Copeland, A. L., & Carney, C. E. (2003). Smoking expectancies as mediators between 
dietary restraint and disinhibition and smoking in college women. Experimental 
and Clinical Psychopharmacology, 11, 247-251. doi:10.1037/1064-1297.11.3.247 
  
 
107  
Corcos, M., Nezelof, S., Speranza, M., Topa, S., Girardon, N., Guilbaud, O…Jeammet, 
Ph. (2001). Psychoactie substance consumption in eating disorders. Eating 
Behaviors, 2, 27-38. doi:10.1016/S1471-0153(00)00021-0 
Cordaro, F. G., Lombardo, S., & Cosentino, M. (2011). Selling androgenic anabolic 
steroids by the pound: Identification and analysis of population websites on the 
internet. Scandanavian Journal of Medicine and Science in Sports, 21, 247-259. 
doi:10.1111/j.1600-0838.2010.01263.x 
Corte, C., & Stein, K. F. (2000). Eating disorders and substance use: An examination of 
behavioral associations. Eating Behaviors, 1, 173-189. doi:10.1016/S1471-
0153(00)00017-9  
Coso, J. D., Estevez, E., Baquero, R. A., & Mora-Rodriguez, R. (2008). Anaerobic 
performance when rehydrating with water or commercially available sports drinks 
during prolonged exercise in the heat. Applied Physiology, Nutrition & 
Metabolism, 33, 290-298. doi:10.1139/H07-188 
Crissey, S. R., & Honea, J. C. (2006). The relationship between athletic participation and 
perceptions of body size and weight control in adolescent girls: The role of sport 
type. Sociology of Sport Journal, 23, 248-272. Retrieved from 
http://journals.humankinetics.com/ssj-back-issues/SSJVolume23Issue3September 
Crow, S., Eisenberg, M. E., Story, M., & Nuemark-Sztainer, D. (2006). Psychosocial and 
behavioral correlates of dieting among overweight and non-overweight 
adolescents. Journal of Adolescent Health, 38, 569-574. 
doi:10.1016/j.jadohealth.2005.05.019 
  
 
108  
Dallesasse, S. L. & Kluck, A. S. (2013). Reality television and the muscular male ideal. 
Body Image. doi:10.1016/j.bodyim.2013.02.004 
D’ Anci, K. E., Allen, P. J., & Kanarek, R. B. (2011). A potential role for creatine in drug 
abuse? Molecular Neurobiology, 44, 136-141. doi:10.1007/s12035-011-8176-2  
Dams-O’Connor, K., Martens, M. P., & Anderson, D. A. (2006). Alcohol-related 
consequences among women who want to lose weight. Eating Behaviors, 7, 188-
195. doi:10.1016/j.eatbeh.2005.09.008 
Daniel, S., & Bridges, S. (2010). The drive for muscularity in men: Media influences and 
objectification theory. Body Image, 7, 32-38. doi:10.1016/j.bodyim.2009.08.003  
Dansky, B. S., Brewerton, T. B., & Kilpatrick, D. G. (2000). Comorbidity of bulimia 
nervosa and alcohol use disorders: Results form the National Women’s Study. 
International Journal of Eating Disorders, 27, 180-190. doi:10.1002/(SICI)1098-
108X(200003)27:2<180::AID-EAT6>3.0.CO;2-Z 
Dascombe, B. J., Karunaratna, M., Cartoon, J., Fergie, B., & Goodman, C. (2010). 
Nutritional supplementation habits and perceptions of elite athletes within a state-
based sporting institute. Journal of Science and Medicine in Sport, 13, 274-280. 
doi:10.1016/j.jsams.2009.03.005 
Delinsky, S. S., & Wilson, G. T. (2008). Weight gain, dietary restraint, and disordered 
eating in the freshman year of college. Eating Behaviors, 9, 82-90. 
doi:10.1016/j.eatbeh.2007.06.001  
Diehl, K., Thiel, A., Zipfel, S., Mayer, J., Schnell, A., & Schneider, S. (2012). Elite 
adolescent athletes’ use of dietary supplements: Characteristics, opinions, and 
  
 
109  
sources of supply and information. International Journal of Sport Nutrition and 
Exercise Metabolism, 22, 165-174. 
Dodge, T., Litt, D., Seitchik, A., & Bennett, S. (2008). Drive for muscularity and beliefs 
about legal performance enhancing substances as predictors of current use and 
willingness to use. Journal of Health Psychology, 13, 1173-1179. 
doi:10.1177/1359105308095970 
Dolan, B. M., Birtchnell, S. A., & Lacey, J. H. (1987). Body image distortion in non-
eating disordered women and men. Journal of Psychosomatic Research, 31, 513-
520. doi:10.1016/0022-3999(87)90009-2  
Drewnowski, A., Kurth, C. L., & Krahn, D. D. (1995). Effects of body image on dieting, 
exercise, and anabolic steroid use in adolescent males. International Journal of 
Eating Disorders, 17, 381-386. doi:10.1002/1098-108X(199505)17:4<381::AID-
EAT2260170410>3.0.CO;2-V 
Duellman, M. C., Lukaszuk, J. M., Prawitz, A. D., & Brandenburg, J. P. (2008). Protein 
supplement users among high school athletes have misconceptions about 
effectiveness. Journal of Strength and Conditioning Research, 22, 1124-1129.  
Dunn, M. S., Eddy, J. M., Wang, M. Q., Nagy, S., Perko, M. A., & Bartee, R. T. (2001). 
The influence of significant others on attitudes, subjective norms and intentions 
regarding dietary supplement use among adolescent athletes. Adolescence, 36, 
583-291. Retrieved from http://www.afhjournal.org/toc.asp?issue=0203 
Dunn, E. C., Larimer, M. E., & Neighbors, C. (2002). Alcohol and drug-related negative 
consequences in college students with bulimia nervosa and binge eating disorder. 
International Journal of Eating Disorders, 32, 171-178. doi:10.1002/eat.10075 
  
 
110  
Dunn, M., & White, V. (2011). The epidemiology of anabolic-androgenic steroid use 
among Australian secondary school students. Journal of Science and Medicine in 
Sport, 14, 10-14. doi:10.1016/j.jsams.2010.05.004 
Egras, A. M., Hamilton, W. R., Lenz, T. L., & Monaghan, M. S. (2011). An evidence-
based review of fat modifying supplemental weight loss products. Journal of 
Obesity, 2011, 1-7. doi:10.1155/2011/297315 
Eisenberg, D., Nicklett, E. J., Roeder, K., & Kirz, N. E. (2011). Eating disorder 
symptoms among college students: Prevalence, persistence, correlates, and 
treatment-seeking. Journal of American College Health, 59, 700-707. 
doi:10.1080/07448481.2010.546461 
Fairburn, C. G., & Harrison, P. J. (2003). Eating disorders. The Lancet, 361, 407-416. 
doi:10.1016/S0140-6736(03)12378-1 
Facchini, M., Rozensztein, R., & Gonzalez, C. (2005). Smoking and weight control 
behaviors. Eating and Weight Disorders, 10, 1-7. Retrieved from 
http://www.kurtis.it/ewd/en/sommario.cfm 
Fahy, T. A., & Treasure, J. (1991). Caffeine abuse in bulimia nervosa. International 
Journal of Eating Disorders, 10, 373-377. doi:10.1002/1098-
108X(199105)10:3<373::AID-EAT2260100314>3.0.CO;2-R 
Ferriter, C., Ray, L. A. (2011). Binge eating and binge drinking: An integrative review. 
Eating Behaviors, 12, 99-107. doi:10.1016/j.eatbeh.2011.01.001 
Fischer, S., & le Grange, D. (2007). Comorbidity and high-risk behaviors in treatment-
seeking adolescents with bulimia nervosa. International Journal of Eating 
Disorders, 40, 751-753. doi:10.1002/eat.20442 
  
 
111  
Ford, J. A. (2007a). Substance use among college athletes: A comparison based on 
sport/team affiliation. Journal of American College Health, 55, 367-373. 
doi:10.3200/JACH.55.6.367-373 
Ford, J. A. (2007b). Alcohol use among college students: A comparison of athletes and 
nonathletes. Substance Use & Misuse, 42, 1367-1377. 
doi:10.1080/10826080701212402 
Ford, J. A. (2008). Nonmedical prescription drug use among college students: A 
comparison between athletes and nonathletes. Journal of American College 
Health, 57, 211-219. doi:10.3200/JACH.57.2.211-220 
Franko, D. L., Dorer, D. J., Keel, P. K., Jackson, S., Manzo, M. P., & Herzog, D. B. 
(2005). How do eating disorders and alcohol use disorder influence each other? 
International Journal of Eating Disorders, 38, 200-207. doi:10.1002/eat.20178 
Frederick, D. A., Forbes, G. B., Grigorian, K. E., & Joarcho, J. M. (2007). The UCLA 
Body Project I: Gender and ethnic differences in self-objectification and body 
satisfaction among 2,206 undergraduates. Sex Roles, 57, 317-327. 
doi:10.1007/s11199-007-9251-z! 
French, S. A., Perry, C. L., Leon, G. R., & Fulkerson, J. A. (1994). Weight concerns, 
dieting behavior, and smoking initiation among adolescents: A prospective study. 
American Journal of Public Health, 84, 1818-1820. 
doi:10.2105/AJPH.84.11.1818 
Froiland, K., Koszewski, W., Hingst, J., & Kopecky, L. (2004). Nutritional supplement 
use among collegiate athletes and their sources of information. International 
  
 
112  
Journal of Sport Nutrition and Exercise Metabolism, 14, 104-120. Retrieved from 
SPORTDiscus with Full Text 
Fulkerson, J. A., & French, S. A. (2003). Cigarette smoking for weight loss or control 
among adolescents: Gender and racial/ethnic differences. Journal of Adolescent 
Health, 32, 306-313. doi:10.1016/S1054-139X(02)00566-9 
Gadalla, T. & Piran, N. (2007). Co-occurrence of eating disorders and alcohol use 
disorders in women: A meta analysis. Archives of Women’s Mental Health, 10, 
133-140. doi:10.1007/s00737-007-0184-x 
Galli, N., & Reel, J. J. (2009). Adonis or Hephaestus? Exploring body image in male 
athletes. Psychology of Men & Masculinity, 10, 95-108. doi:10.1037/a0014005 
Garner, D. M., & Garfinkel, P. E. (1979). The Eating Attitude Test: An index of the 
symptoms of anorexia nervosa. Psychological Medicine, 9, 273-279. 
doi:10.1017/S0033291700030762 
Garner, D. M., Olmsted, M. P., Bohr, Y., & Garfinkel, P. E. (1982). The EAT: 
Psychometric features and clinical correlates. Psychological Medicine, 12, 871-
878. doi:10.1017/S0033291700049163 
Garry, J. P., Morrissey, S. L., & Whetstone, L. M. (2003). Substance use and weight loss 
tactics among middle school youth. International Journal of Eating Disorders, 
33, 55-63. doi:10.1002/eat.10112 
Geisner, I. M., Grossbard, J., Tollison, S., & Larimer, M. E. (2012). Differences between 
athletes and non-athletes in risk and health behaviors in graduating high school 
seniors. Journal of Child & Adolescent Substance Abuse, 21, 156-166. 
doi:10.1080/1067828X.2012.662433! 
  
 
113  
Giles, S. M., Champion, H., Sutfin, E. L., McCoy, T. P., & Wagoner, K. (2009). Calorie 
restriction on drinking days: An examination of drinking consequences among 
college students. Journal of American College Health, 57, 603-609. 
doi:10.3200/JACH.57.6.603-610 
Glasgow, R. E., Strycker, L. A., Eakin, E. G., Boles, S. M., & Whitlock, E. P. (1999). 
Concern about weight gain associated with quitting smoking: Prevalence and 
association with outcome in a sample of young female smokers. Journal of 
Consulting and Clinical Psychology, 67, 1009-1011. doi:10.1037/0022-
006X.67.6.1009 
Gordon, S. M., Johnson, J. A., Greenfield, S. F., Cohen, L., Killeen, T., & Roman, P. M. 
(2008). Assessment and treatment of co-occurring eating disorders in publicly 
funded addiction treatment programs. Psychiatric Services, 59, 1056-1059. 
doi:10.1176/appi.ps.59.9.1056 
Grabe, S., Ward, L. M., & Hyde, J. S. (2008). The role of the media in body image 
concerns among women: A meta-analysis of experimental and correlational 
studies. Psychological Bulletin, 134, 460-476. doi:10.1037/0033-2909.134.3.460 
Green, G. A., Uryasz, F. D., Petr, T. A., & Bray, C. D. (2001). NCAA study of substance 
use and abuse habits of college student-athletes. Clinical Journal of Sport 
Medicine, 11, 51-56. Retrieved from 
http://journals.lww.com/cjsportsmed/pages/default.aspx7
Greenleaf, C., Petrie, T. A., Carter, J., & Reel, J. J. (2009). Female collegiate athletes: 
Prevalence of eating disorders and disordered eating behaviors. Journal of 
American College Health, 57, 489-495. doi:10.3200/JACH.57.5.489-496 
  
 
114  
Greenleaf, C., Petrie, T. A., Reel, J. J., & Carter, J. (2010). Psychosocial risk factors of 
bulimic symptomatology among female athletes. Journal of Clinical Sport 
Psychology, 4, 177-190. Retrieved from http://journals.humankinetics.com/jcsp-
back-issues/jcsp-volume-4-issue-3-september-2010 
Greenfield, S. F., Back, S. E., Lawson, K., & Brady, K. T. (2010). Substance abuse in 
women. Psychiatric Clinics of North America, 33, 339-355. 
doi:10.1016/j.psc.2010.01.004 
Greenway, F., Fujioka, K., & Yu, Y. (2011). Vomiting for multivitamins: A potential 
drug interaction. American Journal of Thereapeutics, 18, 453-457. 
Greenwood, M. Farris, J., Kreider, R., Greenwood, L., & Byars, A. (2000). Creatine 
supplementation patterns and perceived effects in select Division I collegiate 
athletes. Clinical Journal of Sports Medicine, 10, 191-194. 
Grilo, C. M., White, M. A., & Masheb, R. M. (2009). DSM-IV psychiatric disorder 
comorbidity and its correlates in binge eating disorder. International Journal of 
Eating Disorders, 42, 228-234. doi:10.1002/eat.20599 
Gritz, E. R., & Crane, L. A. (1991). Use of diet pills and amphetamines to lose weight 
among smoking and nonsmoking high school seniors. Health Psychology, 10, 
330-335. doi:10.1037/0278-6133.10.5.330 
Gualano, B., Ugrinowitsch, C., Novaes, R. B., Artioli, G. G., Shimizu, M. H., Seguro, 
A.,…Lancha Jr., A. H. (2008). Effects of creatine supplementation on renal 
function: A randomized, double-blind, placebo-controlled clinical trial. European 
Journal of Applied Physiology, 103, 33-40. doi:10.1007/s00421-007-0669-3 
  
 
115  
Haase, A. M. (2011). Weight perception in female athletes: Associations with disordered 
eating correlates and behavior. Eating Behaviors, 12, 64-67. 
doi:10.1016/j.eatbeh.2010.09.004 
Hale, B. D., Roth, A. D., DeLong, R. E., & Briggs, M. S. (2010). Exercise dependence 
and the drive for muscularity in male bodybuilders, power lifters, and fitness 
lifters. Body Image, 7, 234-239. doi:10.1016/j.bodyim.2010.02.001  
Haley, C. C., Hedberg, K., & Leman, R. F. (2010). Disordered eating and unhealthy 
weight loss practices: Which adolescents are at highest risk? Journal of 
Adolescent Health, 47, 102-105. doi:10.1016/j.jadohealth.2009.12.023 
Harrell, Z. A. T., Slane, J. D., & Klump, K. L. (2009). Predictors of alcohol problems in 
college women: The role of depressive symptoms, disordered eating, and family 
history of alcoholism. Addictive Behaviors, 34, 252-257. 
doi:10.1016/j.addbeh.2008.10.019 
Harris, M. B. (2000). Weight concern, body image, and abnormal eating in college 
women tennis players and their coaches. International Journal of Sport Nutrition 
and Exercise Metabolism, 10, 1-15. Retrieved from 
http://journals.humankinetics.com/ijsnem-back-
issues/ijsnemVolume10Issue1March 
Haskell, C. F., Robertson, B., Jones, E., Forster, J., Jones, R., Wilde, A.,…Kennedy, D. 
O. (2010). Effects of a multi-vitamin/mineral supplement on cognitive function 
and fatigue during extended multi-tasking. Human Psychopharmacology, 25, 448-
461. doi:10.1002/hup.1144 
  
 
116  
Herbold, N. H., Visconti, B. K., Frates, S., & Bandini, L. (2004). Traditional and 
nontraditional supplement use by collegiate female varsity athletes. International 
Journal of Sport Nutrition and Exercise Metabolism, 14, 586-593. Retrieved from 
http://journals.humankinetics.com/ijsnem-back-
issues/IJSNEMVolume14Issue5October 
Herzog, D. B., Franko, D. L., Dorer, D. J., Keel, P. K., Jackson, S., & Manzo, M. P. 
(2006). Drug abuse in women with eating disorders. International Journal of 
Eating Disorders, 39, 364-368. doi:10.1002/eat.20257 
Hetherington, M. M. (1994). Aging and the pursuit of slimness: Dieting and body 
dissatisfaction through life. Appetite, 23, 198. doi:10.1006/appe.1994.1051 
Hoerr, S. L., Bokram, R., Lugo, B., Bivins, T., & Keast, D. R. (2002). Risk for disordered 
eating relates to both gender and ethnicity for college students. Journal of the 
American College of Nutrition, 21, 307-314. Retrieved from 
http://www.jacn.org/content/21/4.toc 
Holm-Denoma, J. M. Scaringi, V., Gordon, K. H., Van Orden, K. A., & Joiner Jr., T. E. 
(2009). Eating disorder symptoms among undergraduate varsity athletes, club 
athletes, independent exercisers, and nonexercisers. International Journal of 
Eating Disorders, 42, 47-53. doi:10.1002/eat.20560 
Hudson, J. I., Hiripi, E., Pope, H. G., Jr., Kessler, R. C. (2007). The prevalence and 
correlates of eating disorders in the national comorbidity survey replication. 
Biological Psychiatry, 61, 348-358. doi:10.1016/j.biopsych.2006.03.040 
Johnson, C., Powers, P. S., & Dick, R. (1999). Athletes and eating disorders: The national 
collegiate athletic association study. International Journal of Eating Disorders, 
  
 
117  
26, 179-188. 10.1002/(SICI)1098-108X(199909)26:2<179::AID-
EAT7>3.0.CO;2-Z 
Johnson, J. L., Eaton, D. K., Pederson, L. L., & Lowry, R. (2009). Associations of trying 
to lose weight, weight control behaviors, and current cigarette use among US high 
school students. Journal of School Health, 79, 355-360. doi:10.1111/j.1746-
1561.2009.00421.x 
Jonnalagadda, S. S., Rosenbloom, C. A., & Skinner, R. (2001). Dietary practices, 
attitudes, and physiological status of collegiate freshman football players. Journal 
of Strength and Conditioning Research, 15, 507-513. Retrieved from 
http://journals.lww.com/nsca-
jscr/pages/toc.aspx?mobile=0&year=2001&issue=11000 
Jordan, M. A., & Haywood, T. (2007). Evaluation of internet websites marketing herbal 
weight-loss supplements to consumers. The Journal of Alternative and 
Complementary Medicine, 13, 1035-1043. doi:10.1089/acm.2007.7197  
Jowko, Ewa, Ostaszewski, P., Jank, M., Sacharuk, J., Zieniewicz, A., …Nissen, S. 
(2001). Creatine and beta-hydroxy-beta-methylbutyrate (HMB) additively 
increase lean body mass and muscle strength during a weight-training program. 
Nutrition, 17, 558-566. doi:10.1016/S0899-9007(01)00540-8  
Juarascio, A. S., Perone, J., & Timko, C. A. (2011). Moderators of the relationship 
between body image dissatisfaction and disordered eating. Eating Disorders: The 
Journal of Treatment & Prevention, 19, 346-354. 
doi:10.1080/10640266.2011.584811  
  
 
118  
Kanayama, G., Barry, S., Hudson, J. I., & Pope Jr., H. G. (2006). Body image and 
attitudes toward male roles in anabolic-androgenic steroid users. American 
Journal of Psychiatry, 163, 697-703. doi:10.1176/appi.ajp.163.4.697 
Kanayama, G., Hudson, J. I., & Pope Jr., H. G. (2008). Long-term psychiatric and 
medical consequences of anabolic-androgenic steroid abuse: A looming public 
health concern? Drug and Alcohol Dependence, 98, 1-12. 
doi:10.1016/j.drugalcdep.2008.05.004  
Kao, T. C., Deuster, P. A., Burnett, D., & Stephens, M. (2012). Health behaviors 
associated with use of body building, weight loss, and performance enhancing 
supplements. Annals of Epidemiology, 22, 331-339. 
doi:10.1016/j.annepidem.2012.02.013 
Karpinski, C. (2012). Exploring the feasibility of an academic course that provides 
nutrition education to collegiate student-athletes. Journal of Nutrition Education 
and Behavior, 44, 267-270. doi:10.1016/j.jneb.2011.09.004! 
Kaye, W. H., Lilenfeld, L. R., Plotnicov, K., Merikangas, K. R., Nagy, L., Strober, 
M…Green, C. G. (1996). Bulimia nervosa and substance dependence: 
Association and family transmission. Alcoholism: Clinical and Experimental 
Research, 20, 878-881. doi:10.1111/j.1530-0277.1996.tb05266.x 
Kennedy, D. O., Veasey, R., Watson, A., Dodd, F., Jones, E., Maggini, S., & Haskell, C. 
F. (2010). Effects of high-dose B vitamin complex with vitamin C and minerals 
on subjective mood and performance in healthy males. Psychopharmacology, 
211, 55-68. doi:10.1007/s00213-010-1870-3 
  
 
119  
Khaylis, A., Trockel, M., & Taylor, C. B. (2009). Binge drinking in women at risk for 
developing eating disorders. International Journal of Eating Disorders, 42, 409-
414. doi:10.1002/eat.20644 
Kim, H. J., Kim, C. K., Carpentier, A., & Poortmans, J. R. (2011). Studies on the safety 
of creatine supplementation. Amino Acids, 40, 1409-1418. doi:10.1007/s00726-
011-0878-2 
Kirby, K., Moran, A., & Guerin, S. (2011). A qualitative analysis of the experiences of 
elite athletes who have admitted to doping for performance enhancement. 
International Journal of Sport Policy and Politics, 3, 205-224. 
doi:10.1080/19406940.2011.577081 
Kirkwood, K. (2009). Considering harm reduction as the future of doping control policy 
in international sport. Quest, 61, 180-190. Retrieved from www.scopus.com 
Klemchuk, H. P., Hutchinson, C. B., & Frank, R. I. (1990). Body dissatisfaction and 
eating-related problems on the college campus: Usefulness of the Eating Disorder 
Inventory with a nonclinical population. Journal of Counseling Psychology, 37, 
297-305. doi:10.1037/0022-0167.37.3.297 
Klesges, R. C., & Klesges, L. M. (1988). Cigarette smoking as a dieting strategy in a 
university population. International Journal of Eating Disorders, 7, 413-419. doi:    
10.1002/1098-108X(198805)7:3<413::AID-EAT2260070314>3.0.CO;2-D 
Kokkevi, A., Fotiou, A., Chileva, A., Nociar, A., & Miller, P. (2008). Daily exercise and 
anabolic steroids use in adolescents: A cross-national European study. Substance 
Use & Misuse, 43, 2053-2065. doi:10.1080/10826080802279342 
  
 
120  
Krahn, D. D. (1991). The relationship of eating disorders and substance abuse. Journal of 
Substance Abuse, 3, 239-253. doi:10.1016/S0899-3289(05)80039-2  
Krahn, D. D., Kurth, C., Demitack, M. A., & Drewnowski, A. (1992). The relationship of 
dieting severity and bulimic behaviors to alcohol and other drug use in young 
women. Journal of Substance Abuse, 4, 341-353. doi:10.1016/0899-
3289(92)90041-U 
Krahn, D. D., Kurth, C. L., Gomberg, E., & Drewnowski, A. (2005). Pathological dieting 
and alcohol use in college women: A continuum of behaviors. Eating Behaviors, 
6, 43-52. doi:10.1016/j.eatbeh.2004.08.004 
Krahn, D., Piper, D., King, M., Olson, L., Kurth, C., & Moberg, D. P. (1996). Dieting in 
sixth grade predicts alcohol use in ninth grade. Journal of Substance Abuse, 8, 
293-301. doi:10.1016/S0899-3289(96)90161-3  
Krentz, E. M., & Warschburger, P. (2011). Sports-related correlates of disordered eating 
in aesthetic sports. Psychology of Sport and Exercise, 12, 375-382. 
doi:10.1016/j.psychsport.2011.03.004 
Kristiansen, M., Levy-Milne, R., Barr, S., & Flint, A. (2005). Dietary supplement use by 
varsity athletes at a Canadian university. International Journal of Sport Nutrition 
and Exercise Metabolism, 15, 195-210. Retrieved from 
http://journals.humankinetics.com/ijsnem-back-
issues/IJSNEMVolume15Issue2April 
Krug, I., Treasure, J., Anderluh, M., Bellodi, L., Cellini, E., di Bernardo, M…Fenandez-
Aranda, F. (2008). Present and lifetime comorbidity of tobacco, alcohol and drug 
  
 
121  
use in eating disorders: A European multicenter study. Drug and Alcohol 
Dependence, 97, 169-179. doi:10.1016/j.drugalcdep.2008.04.015 
Laessle, R. G., Schweiger, U., Daute-Herold, U., Schweiger, M., Fichter, M. M., & Pirke, 
K. M. (1988). Nutritional knowledge in patients with eating disorders. 
International Journal of Eating Disorders, 7, 63-73. doi:10.1002/1098-
108X(198801)7:1<63::AID-EAT2260070107>3.0.CO;2-I 
Lavender, J. M., Gratz, K. L., & Anderson, D. A. (2012). Mindfulness, body image, and 
drive for muscularity in men. Body Image, 9, 289-292. 
doi:10.1016/j.bodyim.2011.12.002 
Leit, R. A., Pope Jr., H. G., & Gray, J. J. (2001). Cultural expectations of muscularity in 
men: The evolution of Playgirl centerfolds. International Journal of Eating 
Disorders, 29, 90-93. doi:10.1002/1098-108X(200101)29:1<90::AID-
EAT15>3.0.CO;2-F 
Lemon, P. W. R. (1997). Dietary protein requirements in athletes. Journal of Nutritional 
Biochemistry, 8, 52-60. Retrieved from  
Liechty, J. M. (2010). Body image distortion and three types of weight loss behaviors 
among nonoverweight girls in the United States. Journal of Adolescent Health, 
47, 176-182. doi:10.1016/j.jadohealth.2010.01.004 
Little, J. P., Forbes, S. C., Candow, D. G., Cornish, S. M., & Chilibeck, P. D. (2008). 
Creatine, arginine, alpha-ketoglutarate, amino acids, and medium-chain 
triglycerides and endurance and performance. International Journal of Sport 
Nutrition and Exercise Metabolism, 18, 493-508. Retrieved from 
  
 
122  
http://journals.humankinetics.com/ijsnem-back-
issues/IJSNEMVolume18Issue5October 
Lock, J., Reisel, B., & Steiner, H. (2001). Associated health risks of adolescents with 
disordered eating: How different are they from their peers? Results from a high 
school survey. Child Psychiatry and Human Development, 31, 249-265. 
doi:10.1023/A:1026433506298 
Logan, D. E., & Marlatt, G. A. (2010). Harm reduction therapy: A practice-friendly 
review of research. Journal of Clinical Psychology, 66, 201-214. 
DOI:10.1002/jclp.20669  
Lopez, R. M., Casa, D. J., McDermott, B. P., Ganio, M. S., Armstrong, L. E., & Maresh, 
C. M. (2009). Does creatine supplementation hinder exercise heat tolerance or 
hydration status? A systematic review with meta-analyses. Journal of Athletic 
Training, 44, 215-223. 
Luce, K. H., Engler, P. A., & Crowther, J. H. (2007). Eating disorders and alcohol use: 
Group differences in consumption rates and drinking motives. Eating Behaviors, 
8,177-184. doi:10.1016/j.eatbeh.2006.04.003 
Lundholm, J. K. (1989). Alcohol use among university females: Relationship to eating 
disordered behavior. Addictive Behaviors, 14, 181-185. doi:10.1016/0306-
4603(89)90046-4 
Machado, P. P. P., Goncalves, S., & Hoek, H. W. (2013). DSM-5 reduces the proportion 
of EDNOS cases: Evidence from community samples. International Journal of 
Eating Disorders, 46, 60-65. doi:10.1002/eat.22040  
  
 
123  
MacKinnon, D. P., Goldberg, L., Cheong, J., Elliot, D., Clarke, G., & Moe, E. (2003). 
Male body esteem and physical measurements: Do leaner, or stronger, high 
school football players have a more positive body image? Journal of Sport & 
Exercise Psychology, 25, 307-322. Retrieved from 
http://journals.humankinetics.com/jsep-back-
issues/JSEPVolume25Issue3September 
Marlatt, G. A., & Witkiewitz, K. (2002). Harm reduction approaches to alcohol use: 
Health promotion, prevention, and treatment. Addictive Behaviors, 27, 867-886. 
Martins, N., Williams, D. C., Ratan, R. A., & Harrison, K. (2011). Virtual muscularity: A 
content analysis of male video game characters. Body Image, 8, 43-51. 
doi:10.1016/j.bodyim.2010.10.002! 
Mattila, V. M., Rimpela, A., Jormanainen, V., Sahi, T., & Pihlajamaki, H. (2010). 
Anabolic-androgenic steroid use among young Finnish males. Scandinavian 
Journal of Medicine & Science in Sports, 20, 330-335. doi:10.1111/j.1600-
0838.2009.00953.x 
McCabe, S. E., Morales, M., Cranford, J. A., Delva, J., McPherson, M. D., & Boyd, C. J. 
(2007). Race/ethnicity and gender differences in drug use and abuse among 
college students. Journal of Ethnicity in Substance Abuse, 6, 75-95. 
doi:10.1300/J233v06n02_06 
McCreary, D. R., & Sasse, D. K. (2000). An exploration of the drive for muscularity in 
adolescent boys and girls. Journal of American College Health, 48, 297-304. 
  
 
124  
McDowall, J. A. (2007). Supplement use by young athletes. Journal of Sports Science 
and Medicine, 6, 337-342. Retrieved from http://www.jssm.org/vol6/n3/9/v6n3-
9abst.php 
McKinley, N. M. (1998). Gender differences in undergraduates’ body esteem: The 
mediating effect of objectified body consciousness and actual/ideal weight 
discrepancy. Sex Roles, 39, 113-123. doi:10.1023/A:1018834001203 
McNulty, K. Y., Adams, C. H., Anderson, J. M., & Affenito, S. G. (2001). Development 
and validation of a screening tool to identify eating disorders in female athletes. 
Journal of The American Dietetic Association, 101, 886-892. doi:10.1016/S0002-
8223(01)00218-8  
Medeiros, L., Russell, W., & Shipp, R. (1991). Nutrition knowledge as influenced by 
source of nutrition information. Nutrition Research, 11, 979-988. 
doi:10.1016/S0271-5317(05)80391-4  
Mellalieu, S. D., Neil, R., Hanton, S., & Fletcher, D. (2009). Competition stress in sport 
performers: Stressors experienced in the competition environment. Journal of 
Sports Sciences, 27, 729-744. doi:10.1080/02640410902889834 
Mujika, I., & Burke, L. M. (2010). Nutrition in team sports. Annals of Nutrition and 
Metabolism, 57, 26-35. doi:10.1159/000322700 
Mulgrew, K. E., & Volcevski-Kostas, D. (2012). Short term exposure to attractive and 
muscular singers in music video clips negatively affects men’s body image and 
mood. Body Image, 9, 543-546. doi:10.1016/j.bodyim.2012.05.001 
Muller, S. M., Gorrow, T. R., & Schneider, S. R. (2009). Enhancing appearance and 
sports performance: Are female collegiate athletes behaving more like males? 
  
 
125  
Journal of American College Health, 57, 513-520. doi:10.3200/JACH.57.5.513-
520  
Muscat, A. C., & Long, B. C. (2008). Critical comments about body shape and weight: 
Disordered eating of female athletes and sport participants. Journal of Applied 
Sport Psychology, 20, 1-24. doi:10.1080/10413200701784833 
NCAA (2010). Drug-testing program 2010-2011. Retrieved from 
www.ncaa.org/drugtesting 
NCAA (2012). Understanding the NCAA’s drug testing policies. Retrieved from 
http://www.ncaa.org/wps/wcm/connect/public/NCAA/Health+and+Safety/Drug+
Testing/Drug+Testing+Landing+Page 
Neumark-Sztainer, D., Story, M., & French, S. A. (1996). Covariations of unhealthy 
weight loss behaviors and other high-risk behaviors among adolescents. Archives 
of Pediatrics and Adolescent Medicine, 150, 304-308. Retrieved from 
http://archpedi.ama-assn.org/content/vol150/issue3/index.dtl 
Neumark-Sztainer, D., Wall, M., Larson, N. I., Eisenberg, M. E., & Loth, K. (2011). 
Dieting and disordered eating behaviors from adolescence to young adulthood: 
Findings from a 10-year longitudinal study. Journal of the American Dietitic 
Association, 111, 1004-1011. doi:10.1016/j.jada.2011.04.012 
Nowell, C., & Ricciardelli, L. A. (2008). Appearance-based comments, body 
dissatisfaction and drive for muscularity in males. Body Image, 5, 337-345. 
doi:10.1016/j.bodyim.2008.06.002  
Ogden, J. (2010a). Body Dissatisfaction. In The Psychology of Eating (2nd et. pp. 97-
115). West Sussex, UK: Wiley-Blackwell. 
  
 
126  
O’Grady, K. E., Arria, A. M., Fitzelle, D. M. B., & Wish, E. D. (2008). Heavy drinking 
and polydrug use among college students. Journal of Drug Issues, 38, 445-466. 
Retrieved from http://www2.criminology.fsu.edu/~jdi/38n2.htm 
Olivardia, R. Pope Jr., H. G., Borowiecki III, J. J., & Cohane, G. H. (2004). Biceps and 
body image: The relationship between muscularity and self-esteem, depression, 
and eating disorder symptoms. Psychology of Men & Masculinity, 5, 112-120. 
doi:10.1037/1524-9220.5.2.112  
Ostojic, S. M., & Ahmetovic, Z. (2008). Gastrointestinal distress after creative 
supplementation in athletes: Are side effects does dependent? Research in Sports 
Medicine, 16, 15-22. doi:10.1080/15438620701693280 
Paap, C. E., & Gardner, R. M. (2011). Body image disturbance and relationship 
satisfaction among  college students. Personality and Individual Differences, 51, 
715-719. doi:10.1016/j.paid.2011.06.019 
Page, R. M., & Scanlan, A. (1999). Perceptions of the prevalence of marijuana use 
among college students: A comparison between current users and nonusers. 
Journal of Child & Adolescent Substance Abuse, 9, 1-12. 
doi:10.1300/J029v09n02_01 
Parkes, S. A., Saewyc, E. M., Cox, D. N., & MacKay, L. J. (2008). Relationship between 
body image and stimulant use among Canadian adolescents. Journal of 
Adolescent Health, 43, 616-618. doi:10.1016/j.jadohealth.2008.04.006 
Pasman, L., & Thompson, J. K. (1988). Body image and eating disturbance in obligatory 
runners, obligatory weightlifters, and sedentary individuals. International Journal 
  
 
127  
of Eating Disorders, 7, 759-769. doi:10.1002/1098-108X(198811)7:6<759::AID-
EAT2260070605>3.0.CO;2-G 
Peer, K., Rennert, L., Lynch, K. G., Farrer, L., Gelernter, J., & Kranzler, H. R. (2013). 
Prevalence of DSM-IV and DSM-5 alcohol, cocaine, opioid, and cannabis use 
disorders in a largely substance dependent sample. Drug and Alcohol 
Dependence, 127, 215-219. doi:10.1016/j.drugalcdep.2012.07.009 
Petroczi, A., Naughton, D. P., Mazanov, J., Holloway, A., & Bingham, J. (2007). Limited 
agreement exists between rationale and practice in athletes’ supplement use for 
maintenance of health: A retrospective study. Nutrition Journal, 6. 
doi:10.1186/1475-2891-6-34 
Peveler, R., & Fairburn, C. (1990). Eating disorders in women who abuse alcohol. British 
Journal of Addiction, 85, 1633-1638. doi:10.1111/j.1360-0443.1990.tb01653.x 
Phung, O. J., Baker, W. L., Matthews, L. J., Lanosa, M., Thorne, A., & Coleman, C. I. 
(2010). Effect of green tea catechins with or without caffeine on anthropometric 
measures: A systematic review and meta-analysis. American Journal of Clinical 
Nutrition, 91, 73-81. doi:10.3945/ajcn.2009.28157  
Picard, C. L. (1999). The level of competition as a factor for the development of eating 
disorders in female collegiate athletes. Journal of Youth and Adolescences, 28, 
583-594. doi:10.1023/A:1021606710398 
Piran, N., & Gadalla, T. (2007). Eating disorders and substance abuse in Canadian 
women: A national study. Addiction, 102, 105-113. doi :10.1111/j.1360-
0443.2006.01633.x 
  
 
128  
Piran, N., & Robinson, S. R. (2006a). Associations between disorders eating behaviors 
and licit and illicit substance use and abuse in a university sample. Addictive 
Behaviors, 31, 1761-1775. doi:10.1016/j.addbeh.2005.12.021 
Piran, N., & Robinson, S. R. (2006b). The association between disordered eating and 
substance use and abuse in women: A community-based investigation. Women 
and Health, 44, 1-20. doi:10.1300/J013v44n01_01 
Pisetsky, E. M., Chao, Y. M., Dierker, L. C., May, A. M., & Striegel-Moore, R. H. 
(2008). Disordered eating and substance use in high school students: Results from 
the youth risk behavior surveillance system. International Journal of Eating 
Disorders, 41, 464-470. doi:10.1002/eat.20520 
Pomerleau, C. S., Ehrlich, E., Tate, J. C., Marks, J. L., Flessland, K. A., & Pomerleau, O. 
F. (1993). The female weight-control smoker: A profile. Journal of Substance 
Abuse, 5, 391-400. doi:10.1016/0899-3289(93)90007-X 
Pope Jr., H. G., Olivardia, R., Gruber, A., & Borowiecki, J. (1999). Evolving ideals of 
male body image as seen through action toys. International Journal of Eating 
Disorders, 26, 65-72. doi:10.1002/(SICI)1098-108X(199907)26:1<65::AID-
EAT8>3.0.CO;2-D 
Pope Jr., H. G., Phillips, K. A., & Olivardia, R. (2000). The Adonis complex: The secret 
crisis of male body obsession. New York: Free Press. 
Pramukova, B., Szabadosova, V., Soltesova, A. (2011). Current knowledge about sports 
nutrition. Australasian Medical Journal, 4, 107-110. doi:10.4066/AMJ.2011.520 
  
 
129  
Quintero, G. (2009). Rx for a party: A qualitative analysis of recreational pharmaceutical 
use in a collegiate setting. Journal of American College Health, 58, 64-70. 
doi:10.3200/JACH.58.1.64-72 
Raudenbush, B., & Meyer, B. (2003). Muscular dissatisfaction and supplement use 
among male intercollegiate athletes. Journal of Sport & Exercise Psychology, 25, 
161-170. Retrieved from http://journals.humankinetics.com/jsep-back-
issues/JSEPVolume25Issue2June 
Rawson, E. S., Stec, M. J., Frederickson, S. J., & Miles, M. P. (2011). Low-dose creatine 
supplementation enhances fatigue resistance in the absence of weight gain. 
Nutrition, 27, 451-455. doi:10.1016/j.nut.2010.04.001 
Raymond-Barker, P., Petroczi, A., & Quested, E. (2007). Assessment of nutritional 
knowledge in female athletes susceptible to the female athlete triad syndrome. 
Journal of Occupational Medicine and Toxicology, 2. doi:10.1186/1745-6673-2-
10 
Rockwell, M. S., Nickols-Richardson, S. M., & Thye, F. W. (2001). Nutrition 
knowledge, opinions, and practices of coaches and athletic trainers at a Division I 
university. International Journal of Sport Nutrition and Exercise Metabolism, 11, 
174-185. Retrieved from http://journals.humankinetics.com/ijsnem-back-
issues/ijsnemVolume11Issue2June 
Root, T. L., Pinheiro, A. P., Thornton, L., Strober, M., Fernandex-Aranda, F., Brandt, 
H…Bulik, C. M. (2010). Substance use disorders in women with anorexia 
nervosa. International Journal of Eating Disorders, 43, 14-21. 
doi:10.1002/eat.20670 
  
 
130  
Root, T. L., Pisetsky, E. M., Thornton, L., Lichtenstein, P., Pedersen, N. L., & Bulik, C. 
M. (2010). Patterns of co-morbidity of eating disorders and substance use in 
Swedish females. Psychological Medicine, 40, 105-115. 
doi:10.1017/S0033291709005662 
Rosenbloom, C. A., Jonnalagadda, S. S., & Skinner, R. (2002). Nutrition knowledge of 
collegiate athletes in a Division I National collegiate athletic association 
institution. Journal of the American Dietitic Association, 102, 418-420. 
doi:10.1016/S0002-8223(02)90098-2  
Rosendahl, J., Bormann, B., Aschenbrenner, K., Aschenbrenner, F., & Strauss, B. (2009). 
Dieting and disordered eating in German high school athletes and non-athletes. 
Scandinavian Journal of Medicine & Science in Sports, 19, 731-739. 
doi:10.1111/j.1600-0838.2008.00821.x 
Ross, H. E., & Ivis, F. (1999). Binge eating and substance use among male and female 
adolescents. International Journal of Eating Disorders, 26, 245-260. 
doi:10.1002/(SICI)1098-108X(199911)26:3<245::AID-EAT2>3.0.CO;2-R 
Sandager, N., Peterson, C. B., Allen, S., Henderson, K. E., Crow, S., & Thuras, P. (2008). 
Tobacco use and comorbidity in bulimia nervosa. International Journal of Eating 
Disorders, 41, 734-738. doi:10.1002/eat.20572 
Sanford-Martens, T. C., Davidson, M. M., Yakushko, O. F., Martens, M. P., Hinton, P., 
& Beck, N. (2005). Clinical and subclinical eating disorders: An examination of 
collegiate athletes. Journal of Applied Sport Psychology, 17, 79-86. 
doi:10.1080/10413200590907586  
  
 
131  
Saules, K. K., Levine, M. D., Marcus, M. D., & Pomerleau, C. S. (2007). Differences in 
smoking patterns among women smokers with childhood versus later onset of 
weight problems. Eating Behaviors, 8, 418-422. doi:10.1016/j.eatbeh.2006.11.013 
Saules, K. K., Pomerleau, C. S., Snedecor, S. M., Mehringer, A. M., Shadle, M. B., 
Kurth, C., & Krahn, D. D. (2004). Relationship of onset of smoking during 
college to alcohol use, dieting concerns, and depressed mood: Results from the 
Young Women’s Health Survey. Addictive Behaviors, 29, 893-899. 
doi:10.1016/j.addbeh.2004.02.015 
Saules, K. K., Wiedemann, A., Ivezaj, V., Hopper, J. A., Foster-Hartsfield, J., & 
Schwarz, D. (2010). Bariatric surgery history among substance abuse treatment 
patients: Prevalence and associated features. Surgery for Obesity and Related 
Diseases. doi:10.1016/j.soard.2009.12.008 
Schwenk, T. L., & Costley, C. D. (2002). When food becomes a drug: Nonanabolic 
nutritional supplement use in athletes. The American Journal of Sports Medicine, 
30, 907-916. Retrieved from http://ajs.sagepub.com/content/30/6.toc 
Schwitzer, A. M., Bergholz, K., Dore, T., & Salimi, L. (1998). Eating disorders among 
college women: Prevention, education, and treatment responses. Journal of 
American College Health, 46, 199-208. doi:10.1080/07448489809600223 
Scofield, D. E., & Unruh, S. (2006). Dietary supplement use among adolescent athletes in 
central Nebraska and their sources of information. Journal of Strength and 
Conditioning Research, 20, 452-455. doi:10.1519/R-16984.1 
Siegler, J. C., Mermier, C. M., Amorim, F. T., Lovell, R. J., McNaughton, L. R., & 
Robergs, R. A. (2008). Hydration, thermoregulation, and performance effects of 
  
 
132  
two sport drinks during soccer training sessions. Journal of Strength and 
Conditioning Research, 22, 1394-1401. doi:10.1519/JSC.0b013e318173a9a4 
Soh, N. L., Touyz, S. W., Dobbins, T. A., Surgenor, L. J., Clarke, S., Kohn, M. 
R.,…Walter, G. (2009). Nutrition knowledge in young women with eating 
disorders in Australia and Singapore: A pilot study. Australian and New Zealand 
Journal of Psychiatry, 43, 1178-1184. doi:10.3109/00048670903279846 
Solberg, H. A., Hanstad, D. V., & Thoring, T. A. (2010). Doping in elite sport – do the 
fans care? Public opinion on the consequences of doping scandals. International 
Journal of Sports Marketing & Sponsorship, 11, 185-199. Retrieved from 
http://www.imrpublications.com 
Specker, S., Westermeyer, J., & Thuras, P. (2000). Course and severity of substance 
abuse in women with comorbid eating disorder. Substance Abuse, 21, 137-147. 
doi:10.1080/08897070009511427 
Stephens, M. B., & Olsen, C. (2001). Ergogenic supplements and health risk behaviors.  
The Journal of Family Practice, 50, 696-699. Retrieved from 
http://www.jfponline.com/toc.asp?FID=278&issue=August%202001&folder_des
cription=August%202001%20%28Vol.%2050,%20No.%208%29 
Stewart, S. H., Brown, C. G., Devoulyte, K., Theakston, J., & Larsen, S. E. (2006). Why 
do women with alcohol problems binge eat? Exploring connections between 
binge eating and heavy drinking in women receiving treatment for alcohol 
problems. Journal of Health Psychology, 11, 409-425. 
doi:10.1177/1359105306063313 
  
 
133  
Stock, S. L., Goldberg, E., Corbett, S., & Katzmann, D. K. (2002). Substance use in 
female adolescents with eating disorders. Journal of Adolescent Health, 31, 176-
182. doi:10.1016/S1054-139X(02)00420-2  
Striegel-Moore R. H. & Hyudic (1993). Problem drinking and symptoms of disordered 
eating in female high school students. International Journal of Eating Disorders, 
14, 417-425. doi:10.1002/1098-108X(199312)14:4<417::AID-
EAT2260140404>3.0.CO;2-N 
Striegel-Moore, R. H., Rosselli, F., Perrin, N., DeBar, L., Wilson, G. T., May, A., & 
Kraemer, H. C. (2009). Gender difference in the prevalence of eating disorder 
symptoms. International Journal of Eating Disorders, 42, 471-474. 
doi:10.1002/eat.20625  
Striley, C. W. (2011). A review of current ethical concerns and challenges in substance 
use disorder research. Current Opinion in Psychiatry, 24, 186-190. 
doi:10.1097/YCO.0b013e328345926a 
Sundgot-Borgen, J., & Torstveit, M. K. (2010). Aspects of disordered eating continuum 
in elite high-intensity sports. Scandinavian Journal of Medicine & Science in 
Sports, 20, 112-121. doi:10.1111/j.1600-0838.2010.01190.x 
Swami, V., Steadman, L., & Tovee, M. J. (2009). A comparison of body size ideals, body 
dissatisfaction, and media influence between female track athletes, martial artists, 
and non-athletes. Psychology of Sport and Exercise, 10, 609-614. 
doi:10.1016/j.psychsport.2009.03.003 
  
 
134  
Tomeo, C. A., Field, A. E., Berkey, C. S., Colditz, G. A., & Frazier, A. L. (1999). Weight 
concerns, weight control behaviors, and smoking initiation. Pediatrics, 104, 918-
924. doi:10.1542/peds.104.4.918 
Torres-McGehee, T. M., Pritchett, K. L., Zippel, D., Minton, D. M., Cellamare, A., & 
Sibilia, M. (2012). Sports nutritiona knowledge among collegiate athletes, 
coaches, athletic trainers, and strength and conditioning specialists. Journal of 
Athletic Training, 47, 205-211. Retrieved from http://www.nata.org/jat 
Tylka, T. L. (2011). Refinement of the tripartite influence model for men: Dual body 
image pathways to body change behaviors. Body Image, 8, 199-207. 
doi:10.1016/j.bodyim.2011.04.008  
Urdapilleta, I., Aspavlo, D., Masse, L., & Docteur, A. (2010). Use of a picture distortion 
technique to examine perceptive and ideal body image in male and female 
competitive swimmers. Psychology of Sport and Exercise, 11, 568-573. 
doi:10.1016/j.psychsport.2010.06.006 
Volek, J. S., Duncan, N. D., Mazzetti, S. A., Staron, R. S., Putukian, M., Gomez, A. 
L…Kraemer, W. J. (1999). Performance and muscle fiber adaptations to creatine 
supplementation and heavy resistance training. Medicine and Science in Sports 
and Exercise, 31, 1147-1156. Retrieved from http://journals.lww.com 
Von Ranson, K. M., Iacono, W. G., & McGue, M. (2002). Disordered eating and 
substance use in an epidemiological sample: I. Associations within individuals. 
International Journal of Eating Disorders, 31, 389-403. doi:10.1002/eat.10050 
  
 
135  
Wechsler, H., Lee, J., E., & Rigotti, N. A. (2001). Cigarette use by college students in 
smoke-free housing. American Journal of Preventive Medicine, 20, 202-207. 
doi:10.1016/S0749-3797(00)00313-5 
Welch, S. L., & Fairburn, C. G. (1996). Impulsivity or comorbidity in bulimia nervosa: A 
controlled study of deliberate self-harm and alcohol and drug misuse in a 
community sample. British Journal of Psychiatry, 169, 451-458. 
doi:10.1192/bjp.169.4.451 
Welch, S. L., & Fairburn, C. G. (1998). Smoking and bulimia nervosa. International 
Journal of Eating Disorders, 23, 433-437. doi:10.1002/(SICI)1098-
108X(199805)23:4<433::AID-EAT11>3.0.CO;2-X 
Wendell, J. W., Masuda, A., & Le, J. K. (2012). The role of body image flexibility in the 
relationship between disordered eating cognitions and disordered eating 
symptoms among non-clinical college students. Eating Behaviors, 13, 240-245. 
doi:10.1016/j.eatbeh.2012.03.006  
White, M.A., McKee, S. A., & O’Malley, S. S. (2007). Smoke and mirrors: Magnified 
beliefs that cigarette smoking suppresses weight. Addictive Behaviors, 32, 2200-
2210. doi:10.1016/j.addbeh.2007.02.011 
Wiederman, M. W., & Pryor, T. (1996). Substance use among women with eating 
disorders. International Journal of Eating Disorders, 20, 163-168. 
doi:10.1002/(SICI)1098-108X(199609)20:2<163::AID-EAT6>3.0.CO;2-E 
Wiederman, M. W., & Pryor, T. (1997). The relationship between substance use and 
clinical characteristics among adolescent girls with anorexia nervosa and bulimia 
  
 
136  
nervosa. Journal of Child and Adolescent Substance Abuse, 6, 39-47. 
doi:10.1300/J029v06n02_03 
Wodak, A., & Cooney, A. (2006). Do needle syringe programs reduce HIV infection 
among injecting drug users: A comprehensive review of the international 
evidence. Substance Use & Misuse, 41, 777-813. 
doi:10.1080/10826080600669579  
Xi, P., Jiang, Z., Zheng, C., Lin, Y., & Wu, G. (2011). Regulation of protein metabolism 
by glutamine: Implications for nutrition and health. Frontiers in Bioscience, 16, 
578-597. doi:10.2741/3707 
Yussman, S. M., Wilson, K. M., & Klein, J. D. (2006). Herbal products and their 
association with substance use in adolescents. Journal of Adolescent Health, 38, 
395-400. doi:10.1016/j.jadohealth.2004.10.015 
Yusko, D. A., Buckman, J. F., White, H. R., & Pandina, R. J. (2008). Alcohol, tobacco, 
illicit drugs, and performance enhancers: A comparison of use by college student 
athletes and nonathletes. Journal of American College Health, 57, 281-289. 
doi:10.3200/JACH.57.3.281-290 
  
 
137  
VITA 
Graduate College 
University of Nevada, Las Vegas 
Holly Beth LaPota 
 
Degrees: 
 Bachelor of Science, Psychology, 2006 
 Emporia State University 
 Master of Arts, Psychology, 2010 
 University of Nevada, Las Vegas 
 
Special Honors and Awards: 
 Graduate & Professional Students Association Conference Travel Award (Fall 2010) 
Summer Session Scholarship (2008) 
APSSC Travel Assistance Award (Spring 2007) 
Outstanding Psychology Undergraduate (Emporia State University, 2006) 
First Place Creative Poster (Psychological & Educational Research in Kansas, 2005) 
 
Publications: 
Warren, C. S., White, E. K., Claudat, K., & LaPota, H. B. (2013). Comorbidity 
between eating disorders and substance use: Empirical, conceptual, and practical 
considerations. In A.P. Sun, L. Ashley, & L. Dickson (Eds.), Behavioral 
Addiction: Screening, Assessment, and Treatment. Las Vegas, NV: Central 
Recovery Press, LLC.  
 
LaPota, H.B., Donohue, B., Warren, C.S., & Allen, D.N. (2011). Incorporating a 
healthy living curriculum within family behavior therapy: A clinical case example 
in a woman with a history of domestic violence, child neglect, drug abuse, and 
obesity. Journal of Family Violence, 26, 227-234. 
 
Donohue, B., Romero, V., Herdzik, K., LaPota, H., Abdel-Al, R., Allen, D. A., 
Azrin, N. H., & Van Hasselt, V. B. (2010). Concurrent treatment of substance 
abuse, child neglect, bipolar disorder, post-traumatic stress disorder, and domestic 
violence: A case examination involving Family Behavior Therapy. Clinical Case 
Studies, 9, 106-124. doi:10.1177/1534650109351928 
 
Allen, D.N., Donohue, B., Sutton, G., Haderlie, M., & LaPota, H. (2009). 
Application of a standardized assessment methodology within the context of an 
evidence-based treatment for substance abuse and its associated problems. 
Behavior Modification, 33, 618-654. 
 
  
 
138  
Donohue, B., Allen, D.A., & LaPota, H. (2009). Family Behavior Therapy for 
Substance Abuse and Associated Problems. In D. Springer & A. Rubin (Eds.), 
Clinicians Guide to Evidence-Based Practice: Substance Abuse Treatment for 
Youths and Adults. New York: Springer Publishing Co. 
 
Donohue, B., Allen, D.N., Romero, V., Hill, H.H., Vasaeli, K., LaPota, H., Tracy, 
K., Gorney, S., Abdel-Al, R., Caldas, D., Herdzik, K., Bradshaw, K., Valdez, R., 
& Van Hasselt, V.B. (2009). Description of a standardized treatment center that 
utilizes evidence-based clinic operations to facilitate implementation of an 
evidence-based treatment. Behavior Modification, 33, 411-436. 
 
Donohue, B., Azrin, N, Allen, D.N., Romero, V., Hill, H.H., Tracy, K., LaPota, H., 
Gorney, S., Abdel-al, R., Caldas, D., Herdzik, K, Bradshaw, K, Valdez, R., & 
Van Hasselt, V.B. (2009). Family Behavior Therapy for substance abuse and 
other associated problems: A review of its intervention components and 
applicability. Behavior Modification, 33, 495-519.  
 
Dissertation Title: Eating Pathology, Supplement Use, and Nutrition Knowledge in 
Collegiate Athletes  
 
Dissertation Examination Committee: 
 Chairperson, Cortney S. Warren, Ph.D. 
 Committee Member, Laurel Pritchard, Ph.D. 
 Committee Member, Brad Donohue, Ph.D. 
 Graduate Faculty Representative, Larry Ashley, Ed.S. 
